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PROCEEDI NGS

10: 11 a. m

MR KEELY: It's now 10:11. W're starting |late,
obvi ously, because of the bonb threat. W'IlIl try to push
t hi ngs along as quickly as we possibly can so that we can
get out of here at the appointed tine.

Wel come to the Tenth Meeting of the Neurol ogical
Devices Panel. |'mLevering Keely, and |'m Executive
Secretary of the panel. First, a housekeeping item which
will be repeated later. Please, at the conclusion of the
nmeeting, confine all trash to appropriate containers at the
door of the room For panel nmenbers, if you would | eave any
information fromthe firmthat you have been revi ew ng at
the desk, we will be glad to dispose of that at the end of
t he neeting.

| f you have not already done so, please wite your
name | egi bly on the attendance sheet that's outside the back
doors so that we can have an accurate record of those who
have attended today. 1In addition, there is a packet of
i nformati on contai ning an agenda and identification of panel
menbers which is available outside for those who have not
obtained this information already.

Let me call your attention to the format of the

nmeeting today. The first session is open to the public, and
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we have an open public hearing concerning issues fromthe
public from persons who have identified thenselves to speak.
Anybody who has made prior notification to speak is outlined
in the Federal Register, which is dated May 21, wll be

gi ven an opportunity to address the panel at that tine.
There have been several such requests.

Follow ng this, if anyone el se has a desire to
speak, you wll be recognized. Follow ng the open public
hearing, there will be an open comm ttee discussion of the
i ssues at hand. The involved firmw Il be given tine for a
presentation. The Food and Drug Adm nistration wll make a
presentation, and the panel wll discuss and vote on the
i ssue at hand.

At this point, | would Iike to introduce Dr.

Harol d W1 ki nson, the chairperson of the panel, who wl|

pr esi de.

DR. W LKINSON: Thank you

| guess it's M. Keely. Wth all of the badges on
your shirt there, | don't know whether to salute or say

hello, but it's nice to have everyone here again, many of
t he panelists having been here before.

What | would like to do, especially briefly today,
since we are starting late, is go around the table as we
have done in the past; have each person give their nanme and
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affiliation and basically their reason for being here; for

i nstance, | am a neurosurgeon, professor of neurosurgery at
the University of Massachusetts in Wrcester, Mssachusetts.
|"'mDr. Harold WI ki nson.

Dr. Ku?

DR KU M nane is Andrew Ku. | am assi stant
prof essor of radiologic sciences at Al egheny University of
Heal th Sciences Center in Pittsburgh, and ny interest is in
i nterventional neuroradiol ogy.

DR. CANADY: |'m Al exa Canady. |'m professor of
neurosurgery at Wayne State University in Detroit, and | am
a neurosurgeon.

DR. SPENCER: |'m Susan Spencer. |'ma professor
of neurology at Yale, and ny specialty is the care of
epi | epsy patients.

DR. GONZALES: 1'm Gl bert Gonzales. I[I'ma
neur ol ogi st and neuroncol ogi st at Mayo Clinic.

DR. CALLAHAN: |'m Tom Cal |l ahan. |'mdirector of
cardi ovascul ar, respiratory and neurol ogy devices at FDA

M5. MAHER. |'m Sally Maher. |'mdirector of
regul atory affairs for Johnson & Johnson professionally, and
| am here as the industry representative.

DR. SNEAD: |'m Carter Snead. |'m professor of

pedi atrics and neurology at the University of Toronto and
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have an interest in pediatric epilepsy.

M5. WOJNER:  |'m Anne Wbj ner, and |' m president of
the Health Qutcones Institute and an assi stant professor at
the University of Texas at Houston, and |'m your consuner
rep.

DR. NUMER: Marc Nuwer; |'m professor of neurol ogy
at UCLA and departnent head of clinical neurophysiol ogy at
UCLA Medi cal Center.

DR. PI ANTADOSI: My nane is Steve Piantadosi. |'m
a professor of oncology and biostatistics and a clinical
trial nethodol ogi st at Johns Hopki ns.

DR. DEVERAUX: |1'm M chael Deveraux. |'m
prof essor of neurology at CVRU in C evel and and director of
neur ol ogy at Munt Sinai.

DR. EDMONSON: Greetings. |'m Everton Ednonson.
I"'ma clinical assistant professor of neurol ogy at Bayl or
Col | ege of Medicine and anesthesia at UT Health Science
Center in Houston, and ny area of interest is neuroncol ogy,
neur ol ogy and pai n managenent.

DR. WLKINSON: Thank you

M. Keely, you have a statenent on conflict of
interest?

MR, KEELY: | do.

| believe Dr. Piantadosi and Dr. Nuwer, you have a
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m crophone between the two of you. [It's not |ike one of
these. It's a flat table m ke.

We have a nunber of people who have been appoi nt ed
to tenporary voting status today. Pursuant to the authority
granted under the Medical Device Advisory Commttee Charter
dated Cctober 27, 1990, and anmended on April 20, 1995, the
foll ow ng have been appointed by Dr. Burlington to serve as
voting nmenbers on the Neurol ogical Devices Panel for the
duration of this neeting on June 27: Dr. M chael Deveraux,
Dr. Steven Piantadosi and Dr. Susan S. Spencer. For the
record, these people are special Governnent enpl oyees and
are consultants to this panel under the Medical Devices
Advi sory Commttee. They have undergone the customary
conflict of interest review and have reviewed the materi al
to be considered at the neeting.

In addition, Dr. Mchael Friedman, the deputy
comm ssioner of the Food and Drug Adm nistration, has
al l oned the appointnment of the follow ng individual as a
tenporary voting nenber also. Pursuant to the authority
granted under the Medical Device Advisory Commttee Charter
of the Center for Devices and Radi ol ogi cal Health dated
Cct ober 27 and as anended April 20, 1995, Dr. Ol ando Snead
has been appoi nted as a voting nenber of the Neurol ogical

Devi ces Panel for the duration of the neeting on June 27.
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For the record, Dr. Snead is a consultant to the Peripheral
and Central Nervous System Drug Advice Commttee of the
Center for Device Evaluation and Research. He is a special
Gover nnent enpl oyee and has undergone the customary confli ct
of interest review and has reviewed the material to be
considered at this neeting.

The foll owi ng announcenent addresses conflict of
interest issues associated with this neeting and i s nade
part of the record to preclude even the appearance of an
inpropriety. To determne if any conflict existed, the
agency reviewed the submtted agenda and all financi al
interests reported by commttee participants. The conflict
of interest statutes prohibit special Governnent enpl oyees
fromparticipating in matters that could affect their or
their enployer's financial interests.

However, the agency has determ ned that
participation of certain nenbers and consultants, the need
for whose services outweigh the potential conflict of
interests involved, is in the best interests of the
Government. We would like to note for the record that the
agency took into consideration certain matters regarding Dr.
Marc Nuwer. Dr. Nuwer reported that in the past, a
col | eague at his university was a principal investigator on
t he subject device. However, he has no personal
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i nvol venent; no managerial responsibilities for his
col | eague or the departnent that was awarded the contract
and has no personal relationship with the firm

In the absence of any personal or inputed
financial interest, the agency has determ ned that he may
participate in the panel's deliberations. In the event that
t he di scussions involve any other products or firms not
al ready on the agenda for which the FDA participant has
financial interests, the participant shoul d excl ude
t hensel ves from such invol venent, and their exclusion wll
be noted for the record.

Wth respect to all other participants, we ask in
the interests of fairness that all persons maki ng any
statenents or presentations disclose any current or previous
financial involvenent with any firm whose products they w sh
to conment upon

Thank you.

DR. WLKINSON: And then, you have ol d business.

MR. KEELY: Yes, we have two itens of issue.

I n Septenber of |ast year, this panel reviewed a
hand prosthesis, and we updated you at the | ast panel
meeting. It was an inplantable hand prosthesis. That
prost hesis was recomended by this panel to be approved

based upon several other considerations. It was given
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condi tional approval. That has still not been approved as
yet. The firmhas just nade a subm ssion answering the
questions of the conditions for approval. So, that is
under goi ng present FDA review at this tine.

The neeting that we had in March concerned an
i npl ant abl e devi ce being used for Parkinson's D sease and
essential trenor. That also is undergoing review at this
tine.

| have no further issues to report on at this

DR. WLKINSON: Al right; thank you

Vll, let's begin the actual panel neeting, and
the first segnent is the open public hearing. W have been
informed of five nanes of people who would |ike to speak,
and | have asked if Tim Fabian could be allowed to speak
first because of travel constrictions.

So, M. Fabian, if you would |like to address the
panel .

MR. FABI AN: Good norning. M/ nane is Tim Fabian.
| Iive in Binghanton, New York. | appreciate the
opportunity to be here to tell you about ny experience with
the NCP system

| had surgery to inplant this device in Decenber

1995. The NCP systemwas activated in January of 1996.
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Since then, | have had no seizures. Prior to this device
being put in, | had 10 to 15 seizures a day. Many sei zures
were focal seizures, affecting the left side of ny body:
tw tching and shaking and stuff like that. | tried nearly
all of the seizure nedications. They didn't seemto work.

So, | went through a |l engthy process in New York
Hospital, and the doctors there found the area in ny brain
where the seizures were comng from They told ne to think
about having themsurgically renoved. So, | thought about
it, and I thought it mght be a little dangerous, because if
they get in there, and they touch sonmething else, it m ght
be nore damagi ng.

So, the doctors agreed and suggested that | have
this vagal nerve stinmulator put in. Dr. Labar and
di scussed trying this experinental device. As | nentioned,
they inplanted it. It worked very well for ne. | feel
great. | have no seizures now. | got ny driver's |license
back. | feel able to get anywhere | want to w thout relying
on any other people. | have nore independence and feel |ike
| amin nore control of ny life. | have gotten used to the
side effect, which is--you heard it when | first started.
Every 5 mnutes, for 30 seconds, this goes off.

Thi s device has helped ne, and | hope you wll
consi der approving this so that it can hel p other
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i ndi viduals with epil epsy.

Thank you.

DR. WLKINSON. Are you on nedications now?

MR. FABIAN. Yes. |I'mon three nedications and
plus this, and Dr. Labar on ny last visit asked nme if |
would i ke to go off of one of ny seizure nedications.

DR. WLKINSON: Anyone el se fromthe panel ?

DR. CANADY: | was just wondering: since you have
had the device in, have you ever gone off your nedication?

MR. FABIAN: No; the nedications I'mtrying or on
are some new nedi cations that they found, Neurotin and
Lom ctol. The other one is Dlantin.

DR. DEVERAUX: Sir, other than your voice problem
have you had any other side effects?

MR. FABIAN: No, | haven't.

DR. DEVERAUX: None what soever?

MR FABI AN:  No.

DR. WLKINSON: Al right; thank you

MR. KEELY: One nore question: could you disclose
any financial involvenent you have with the firmor any
other firms?

MR FABI AN.  None.

MR. KEELY: Have they paid your way here?

MR, FABI AN. Have |?
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MR. KEELY: Has the firm paid your way?

MR. FABI AN Yes--no, | nean, the Epilepsy
Foundation paid for ne to cone here today.

DR. WLKINSON:. Not the conpany.

MR FABI AN:  No.

DR. W LKINSON: Ckay.

MR. KEELY: For any further speakers, if you could
identify any relationships that you have with the firm that
woul d be appreci at ed.

MR. FABI AN: Thank you.

DR. WLKINSON: Thank you

Then, representing the Epil epsy Foundation of
America, Paulette Machara. | gather you' re CEO of that
f oundat i on.

M5. MACHARA: Thank you very nuch.

Good norning, everyone. M nane is Paulette
Machara, and |I'mthe chief executive officer for the
Epi | epsy Foundation of Anerica, and | very nuch appreciate
the opportunity to appear here today on behal f of
i ndi viduals with epil epsy who may benefit fromthe new
i npl antabl e el ectrical stimulator, the NeuroCybernetic
Pr ost hesi s.

We hope that your review of the NCP systemw ||

find it safe and an effective device. W are excited about
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the possibilities that the NCP systemrepresents, since it
is the first device treatnent option for epilepsy. The
Epi | epsy Foundation of Anerica is the national organization
that works for people affected by seizures and epil epsy

t hrough research, education, advocacy and service. Together
with our 66 |ocal affiliates, we nonitor devel opnents in the
medi cal managenent of seizures and epil epsy very closely.

Approximately 2.5 mllion Americans of all ages
have epilepsy. O those, it is estimated that nearly one in
three continue to have seizures that are not conpletely
controlled with current available therapies. This leads to
a dimnished quality of life. |In addition, for sone,
sei zures are frequent and severe and can be
life-threatening. |In fact, status epilepticus, or a
prol onged seizure, is potentially life-threatening, causing
sone 22,000 to 42,000 deaths per year, according to a recent
comruni ty- based st udy.

Now, if you want to conpare that to other popul ar
causes today of diabetes, for instance, 48,000 deaths;
femal e breast cancer, 43,000 deaths and AIDS at 29, 000
deaths, this clearly is a very serious disease or disorder

W receive sone 30,000 calls a year to our
toll-free service, often fromfamlies that are desperate

for new solutions to their unresolved problens. The recent
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tel evision novie First Do No Harm brought thousands of calls
al one by adults and famly nenbers who were wanting nore
i nformati on about the ketogenic diet and its use in adults.

Uncontrol | ed epil epsy can cause consi derabl e
psychol ogi cal, sociological and financial stress on
individuals and famlies living with epilepsy. Living with
the unpredictability of partially-controlled or uncontrolled
seizures takes a toll on the individual and the famly.

St udi es have shown i ncreased dependence and | ack of
sel f-esteem can develop in children with epil epsy.

Conti nuing to have seizures results in a | oss of
driving privileges, which inpacts nobility and can affect
enpl oynment options for people with epilepsy. Unenploynent
and underenpl oynent renain i nportant concerns to youth and
adults with seizure. Intractable epilepsy remains a very
serious health problem

As | nmentioned earlier, current treatnent options
do not work for all individuals with epilepsy. Side effects
of many of the current avail able nedications can be quite
disabling in sone individuals and nay adversely i npact
cognition and nenory. Whnen of chil dbearing age have
addi tional concerns. Many comonl y-used antiepileptic drugs
are human teratogens, yet nost wonen with epil epsy nust be

treated throughout pregnancy in order to be protected
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agai nst the adverse maternal and fetal effects of seizures.
Mat ernal sei zures nmay pose significant risk to nothers and
the fetus. W cannot always predict which wonmen w ||
experience an increase in seizures during pregnancy.

The NCP system may be a uni que opportunity for
people with epilepsy. It does represent the first tine a
devi ce has been devel oped to m nimze or prevent seizure
activity. |If it can reduce seizure frequency and reduce the
nunber of nedications that an individual nmust use, people
with epilepsy will benefit. It also offers patients
sel f - managenent aspects, which are so critical to people
wi th epil epsy.

The Epil epsy Foundation of Anerica views it as a
part of our m ssion to have individuals with epilepsy be
advocates on legislative and regulatory policies that wll
affect their lives. Thus, we have asked individuals |ike
Ti m who have had an experience with this product to cone
forward and share their stories with you. W have paid for
their travel and accommodati ons so that they can be here to
talk to you personally this norning. But they are not
serving as official spokespersons for the Epilepsy
Foundati on of Anmerica.

Wi |l e the experiences that they describe today are

generally positive, we recognize fromthe research that
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ot hers have not experienced such dramatic reductions in
their seizures. As you will hear, the NCP systemis a
positive devel opnent in the treatnment of seizures. W
believe that individuals with epilepsy are in the best
position to speak of the inpact of this product and their
quality of life and how a reduction in seizure frequency can
make a difference in enployability, self confidence and
overal |l wel | bei ng.

We recogni ze that this device is not a cure for
epilepsy. It will not help everyone who inplants the
system and we urge the conpany to continue their research
on the device and ot her possible applications in individuals
wth epilepsy to nore precisely identify who nmay be hel ped
with this system The Epil epsy Foundation of Anmerica does
not endorse this product or any other treatnment option for
epilepsy. W rely on the FDA and the advisory conmttee to
conduct a thorough review and make recommendati ons on the
safety and efficacy of all treatnents.

At the sane tinme, we encourage rapid review of new
drugs or devices, especially those designed to neet unnet
needs. People with epilepsy will benefit fromnore frequent
treatnent options if they are adequately informed about the
full extent of these options. W very nmuch appreciate the

opportunity to make comments about the NCP system and |
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woul d just like to | eave you with our disclosure statenent:
The Epil epsy Foundation of Anerica is a public charity. W
solicit contributions fromthe general public, including
corporations. W have periodically received donations from
Cyberoni cs since 1993. W wel cone these contributions to
the cause of epilepsy and to the support of our work.

Al'l EFA policy positions are devel oped
i ndependently and adhere to strict ethical principles and
conflict of interest practices. As a matter of policy and
practice, the Board of Directors of the Epil epsy Foundation
of America who have a conflict of interest in a particular
matter do not participate in that discussion or voting on
that issue. And | would be happy to answer any questions
that you m ght have.

Thank you.

DR. WLKINSON: Thank you, M. Machara.

Any questions fromthe panel?

[ No response. ]

DR. WLKINSON: This is certainly an organi zation
that is doing a lot of good in this country.

M5. MACHARA: Thank you very nuch.

DR. WLKINSON: N ce to have you around.

M5. MACHARA: Thank you, M. Chairman. Thank you
for your tine.
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DR. WLKINSON:. The next is, | understand it, a
joint presentation: Nancy Jean and Al bert Jean or speaking
i ndi vi dual I'y?

M5. JEAN. We would both like to nake a smal
comment; nothing too | ong.

My nanme is Nancy Jean; this is ny son, Albert.

Al bert is an uncontrolled epileptic. Wen Al bert was 17
hours old, he started to have seizures due to a brain edema
caused by a lack of oxygen at birth. The doctors were not
sure that Al bert would live. He was put on phenobarbital to
control his seizures, and he renmained on it until the age of
6 nmont hs, and al though he was taken off the nedication at
that tinme, and he was a little bit slower than other
children, he did devel op normally.

At about 4 years of age, Al bert would have
epi sodes where he woul d get extreme headaches, be
di soriented and confused. These were di agnosed as possible
m gr ai ne headaches, because they only occurred every 4 to 5
nont hs.

Si x years ago, Al bert was diagnosed as an
epi | epti c because of several seizures he had in school. He
has partial conplex seizures as well as absence seizures, or
auras, as we have cone to call them After being on every
medi cation avail able and in several conbinations, Al bert has
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continued to regress in all aspects of his life. H's health
becane an obsession with him and his school work suffered
considerably. Albert's self esteemwas so | ow he told ne
several tinmes he was going to kill hinmself or that he w shed
t hat he had never been born.

As a famly, we all felt the effects of Al bert's
condition. Qur four other children took on burdens that no
ot her children should take on. They becane Al bert's
guar di ans when we were not able to be with him They have
even had fights with other children who woul d make fun of
Al bert because of his condition. |In essence, we all had
epil epsy. Life becane a constant struggle for us all.

For 2 years, Al bert had several tests which showed
no signs of seizures. The doctors told us that Al bert was
maki ng up his seizures. Know ng Al bert as we do, we could
not accept this. W went to Childrens Hospital in Boston,
where the doctors believed that Al bert was an epileptic. He
told us that surgery mght be the only option for Al bert,
but he was ineligible for surgery because too nuch of his
brain was involved in the seizures, and no focal point could
be di scovered.

Al bert's neurol ogi st gave us the chance to try the
ketogenic diet. Unfortunately, it did not work, because

Al bert's systemrejected it. W were not |ooking forward to
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t he prospects of another nmedication. Albert had been on
several with no long-termchanges in seizure activity. He
had al so experienced several adverse side effects fromthe
medi cations. W felt that Albert's chances of a normal life
were runni ng out.

Wen we were asked to enter the test study for the
VNS, we were very cautious. After reading all of the
[iterature for the stimulator, we felt that it m ght be
Al bert's only chance of ever achieving any kind of results.
Al bert had the inplant surgery on March 6, 1996. The
operation was a sinple procedure. He went into the hospital
on a Wednesday, and he was rel eased on Thursday. He had
very little disconfort but nothing major, and he was able to
return to school the follow ng Monday. The stinulator was
actually turned on the second week of April.

W were told that it mght take up to 6 nonths for
us to see any results. Al bert inproved al nost i mmedi ately.
Hi s seizures were | ess frequent and severe. W were anmzed,
and so was everyone else. Albert's teachers thought they
had a new student. The nonth before the inplant, Al bert
woul d take one step forward and two steps back. He inproved
so nuch that he nmade the honor roll for the last quarter of
school

He has started to becone a typical teenager. He
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is nore independent, self-assured and as cocky as all other
teenagers. [Laughter.]

M5. JEAN. He has continued to nmake the honor rol
for the entire eighth grade, and this year, he received the
hi ghest award at his school, which is the principal's award.

MR. JEAN. Do you have it

M5. JEAN.  Yes, | do.

MR. JEAN. Do you want to show it

M5. JEAN. Not right this m nute.

This is given for academ c achi evenent and
acconplishnents that the student nmakes at the school.

Al bert has been given back his life thanks to the
stinmulator, and it is our fondest wi sh that the stinulator
be nmade available to all eligible patients, and we hope that
bei ng here today has hel ped in sone small way.

Thank you.

Are you ready? Good.

MR JEAN. My turn.

M5. JEAN:  Your turn.

MR. JEAN. Al right; before |I had the stinulator
inplanted, | was very scared about ny future. | could not
ride ny bike, go swmmng or participate in a | ot of
activities and gym | even had to have an aide walk with ne

in the halls at school, because if | had a seizure, | could
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get lost or confused. | was al so enbarrassed, because | was
the only one in school who had a baby sitter.

My grades had dropped, and | becane very
frustrated. | hated taking so nuch nedication. At one
time, | was taking 24 pills of one nedication plus two other
medi cations every day. The nedications did not help ny
sei zures much, but they nmade nme tired, clunmsy and very
angry.

Now, | could ride ny bike, go swnmmng, walk to
and from school alone and do a | ot of other things I
couldn't do before. M grades have gone fromfailing to
honor roll. | do not have to take tons of nedications
either. | amso happy that the stinmulator has hel ped ne,
and | hope that it can nmake ot her people happy, too.

Thank you.

DR. WLKINSON: Any questions fromthe panel?

Al bert, do you notice any of the side effects on
your speaking that we heard about from Tin®

MR. JEAN. Actually, when | was in the course for
3 years, and | got in--what is it?--a bravery award, and ny
stinulator cones on in practice, so, | had to swallow, and
sonetines, | can't swallow, so, | ama little behind. So, |
have to catch up

MS. JEAN. Actually, he sounds better with it on
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than with it off as far as singing is concerned.
[ Laught er. ]
M5. JEAN. That's about all.

DR. WLKINSON: Any other questions fromthe

panel ?

And financial arrangenents, your way is paid by
t he- -

M5. JEAN. The EFA

DR. WLKINSON. And not by the conpany

MS5. JEAN:  No.

DR. WLKINSON: Thank you very nuch

M5. JEAN. Thank you.

MR. JEAN. Thanks.

DR. WLKINSON: Robert Cassidy?

MR. CASSI DY: Good norning, |adies and gentl enen.

It is a pleasure to cone before this fine board
this norning in order to attenpt to place not only a human
face to the numerous facts and figures that wll be
presented before you today but nore inportantly to give you
a human perspective on the vagus nerve stinmulator and how it
has changed ny life.

Personally, since its inplantation on August 2,
1995, in order to provide you a clear, conparative point, so

that you are able to judge the effectiveness of this device
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and how it has been able to nake a maj or change in the
quality of ny every day life, please allow ne to give a very
brief synopsis on the effect that having epil epsy has had
not only on ny life but, nore inportantly, how the effect
has been altered by the inplant of this device.

| devel oped epil epsy shortly after a car acci dent
where | was struck by a drunk driver on July 4, 1973. | was
only 17 years old and had just been granted a 4-year
schol arship to Boston College on track. Due to the severity
of the accident, ny 4-year college schol arship was revoked.
The nedication that | was put onto at that tine was
phenobarbital but only in a small dosage. M/ neurol ogi cal
injuries were as extensively diagnosed as possible at that
time, but the only nedical equipnent that was avail able in
1973 was an EEG readout, through which they were able to
make as nuch of a recommendati on as possible from

As the years went by, the seizure activities
increased along with the nedications. By the tinme of the
| ate 1970s or early eighties, ny nmedications had increased
to the point that | was taking three at the sane tine, 2,000
mlligrams a day of three nedications of Dilantin, Tegretol,
along with the phenobarbital. My seizure activity had
increased to the point of two to three seizures a nonth, the

result of which, though the seizure activity was sonewhat
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controlled by the nedication, | wal ked around at tinmes |ike
a human zonbie. | had bl oodshot eyes; ny coloration of ny
eyes had changed from blue to hazel; ny short-term nmenory
was affected, which resulted in having the effect upon ny
col |l egi ate scholastic activities but nore inportantly the
grades | had achieved or grades that | did not achieve
because of it.

As the decade of the eighties progressed, | felt
soci al inpact of discrimnation straight into ny face. A
senior vice president of a lending institution that | was
one of the head | oan officers for had told ne within any
future enploynent activities, never state | aman epileptic.
| will either have two functions happen: | wll not be
hired for sonme reason that they may find out or create, or
secondly, it wll affect ny furtherance of enploynent wthin
the corporation itself, for his sister had epilepsy, and
that was how he told ne, for society at that time had no ADA
mandate to function from

Excuse ne.

For society at that time was repul sed by the
epileptic and by the seizures that could occur, especially
the grand mal seizure. What they seened to portray was a
sense of synpathy for the epileptic but an avoi dance to
commt day-to-day contact.
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Though ny future wife at that tine was well aware
of ny disorder when we got married in 1984, by |ate 1988,
the stress in the marriage and subsequent effects finally
proved too nmuch for her to handle and was only one of the
maj or reasons that led to our divorce in 1990. Wth the
passage of the ADA Act, though, in 1990, ny economc
situation had becone better solidified, but the seizure
di sorder did not.

No | onger was the nedication felt by sone nedica
professionals at that tinme too heavily prescribed by way of
it having warranted effects than nmy body had created a
tol erance | evel against the nedication. In 1992, | began a
series of operational procedures that woul d hopefully
alleviate the seizure activity by cutting off what was
t hought of at that tine as a damaged portion of ny brain.
After a 2-year period of tinme, through four diagnostic
operational procedures that had taken place, it was found
that | could not qualify for the operation that was offered
that woul d provide at | east a partial cure for ny
disability. The reason that | did not qualify was that it
was found that the damaged portion of my brain was within
multiple areas and not just |ocalized, as previously thought
by Dr. Schacter at Beth Israel.

In 1995, Dr. Schacter proposed to ne an
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experinmental procedure of the inplant in that he felt it
coul d provide sone positive results. Knowi ng what | had
presently and that | was | ooking at a continuation of the
sanme results wthout the inplant, | junped at the
opportunity. For anything had to be better than the life |
had led for the |last 22 years as the result of the accident
in 1973.

Since the inplant in 1995, ny seizure activity,
t hough not conpletely curtailed, is close to being
nonexi stent. | have had only five known seizures since the
operation in 1995, conpared to sone fashion of seizure
activity occurring at least 25 or so tinmes a year. M
nmedi cation | evel has dropped fromthree known anti sei zure
nmedi cations to taking only one, that being Lomctol, 100
mlligrams a day. Dropping from2,000 mlligrans a day to
100, believe nme, is trenendous.

This has allowed ne nore freedomin the job market
and in personal activities where, in the past, | continually
wat ched nmyself to the point where | felt totally insecure of
an individual's feeling toward me and ny disability.
Currently, | ama honeowner now, able to live on ny own
w t hout fear of sonething occurring to ne and not being able
to help nyself control the seizure. Finally, |adies and

gentlenmen, the inplant of this device has provided ne a

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



dj |

giant step toward mainstream ng the epileptic in today's
soci ety.

Let me stress that today's epil eptic does not want
a handout. Al he or she wants is an equal playing field to
continue his or her life, and this device helps greatly in
offering that chance. Please: | highly recommend its
approval today by the vote that you all are to take.

DR. WLKINSON: Any questions fromthe panel?

You're still enployed in the banking industry.

MR. CASSIDY: Yes, | am

DR. CANADY: |I'mjust curious: have you turned
of f your stinulator at all and seen any differences?

MR. CASSIDY: Yes; at tines, | have to do a great
deal of public speaking; one of ny personal hobbies is
politics, and there aren't quite that many silent
politicians around, and there are tines--for | have a
magnet, which | keep accessible, and | was told--and |I have
tried it a fewtines, though it helps stinulate the
stinmulator itself so it can help curtail the seizure
activity, if you keep it totally nonitored on the inplant
itself, it wll not generate an influx; so, your voice does
not--the vocal cords do not close; yes, it does.

| also found that if you take hot liquids, it
hel ps keep the vocal cords open a little bit nore.
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Are there any further questions?

DR. KU Are you one of the patients who has auras
and knows when your seizures are com ng al ong?

MR. CASSIDY: The seizure activity that | have had
t hrough the years runs the whole ganmut, fromthe auras to
conplex partials through grand nmals. As far as auras are
concerned, | usually--1 have them about 80 to 90 percent of
the time, usually, at sone tine--the one |I've had nobst
recently, which was |less than a nonth ago; ny aura, though,
had occurred 3 hours before the seizure took place. But
usual Iy, my aura does happen, | would say, within 10 m nutes
prior to the seizure.

DR. WLKINSON: Yes, Dr. Snead?

DR. SNEAD: Have you had occasions to change the
settings on the stinmulator since it was inplanted?

MR. CASSIDY: Yes, it has. M settings have been
changed. Oiiginally, it was on a 1-nonth level. Then, it
noved to 3-nonths, and currently, it's on every 6 nonths.
The next change of ny settings wll take place in Cctober of
this year.

DR. SNEAD: Do you know what ki nds of changes were
made?

MR. CASSIDY: | amnot allowed that information.

DR. SNEAD: Oh, | see.
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MR. CASSIDY: | wish | was.

[ Laught er. ]

DR W LKI NSON:  Yes?

M5. WOJNER: How often had you been hospitalized
over the years before placenent of the stinulator conpared
to after placenent?

MR. CASSI DY: You nean upon each seizure
occurring, being brought to the hospital? | would say about
three or four tines a year.

M5. WOONER:  And now?

MR. CASSIDY: Recently, it has been two tines
for--just through the fact that | happened to be involved as
a passenger in a car that was in an accident. That was all.
But at that time, because | do carry notification that | am
an epileptic, they do it nore or less for protection against
any possible effects.

DR. WLKINSON: And again, your way was paid by
t he- -

CASSIDY: MW way was paid by the foundation
W LKI NSON:  And not by the conpany.

CASSI DY: Not by the conpany what soever.
WLKINSON: Al right; thank you

CASSI DY: Thank you.

3 » 3 3 3 3

W LKINSON:. And the | ast person | have
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awar eness of as requesting to speak, Patricia Kroboth.

M5. KROBOTH. Good norning. | know |l amlisted as
a patient; actually, ny sonis a patient. He is not here
today. He has other problens such as cerebral pal sy and
neur ol ogi cal inpairnment which make it a little difficult for
himto travel, but | amhere to tell his story.

Sei zures have controlled our lives for 25 years.
My son, CGeorge, had his first grand nal at 7 nonths of age.
By the age of 2, he was having several types of seizures
nunberi ng hundreds a day. He was hospitalized nunerous
tinmes; had the ACTH i njection series and was on the
ketogenic diet. Since none of these attenpts were
successful, we enrolled in a governnent program for
experinmental anticonvul sant drug testing at the Neurol ogical
Institute in New York Gty. It was another unsuccessfu
experi ence.

For seven years, it was a matter of trial and
error, with many conbi nations of old drugs and new. At age
7, the conbination of val proic acid, phenobarbital and three
brom des elixir would give George enough relief from seizure
activity to attend school, but this period of tinme would
prove to be the cal mbefore the storm the stormof his
adol escent brain, adversely affected by the chem cal changes

of puberty.
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As the seizures began to increase in nunbers and
severity, so were the drug doses increased. Now into his
t eenage years, CGeorge would spend nost of his tine asleep.
Al quality of |life had di sappear ed.

This would lead us to the Htchcock Cinic at
Dart nout h Uni versity and the corpus colossotony. This split
brain surgery would involve 4 nonths in and out of the
hospital; recovery tinme would be 1 year. However, the
surgery would prove to have little effect on the nunber of
seizures, but it did |lessen the severity for a couple of
years while we continued to search for what we hoped woul d
be his light at the end of the tunnel.

We have taken sone extrene nmeasures and nade
decisions that didn't conme easily in the fight against
intractable seizures. There were nore than a few tinmes when
we thought that we would |l ose the fight. Mny illnesses
becone deadly to a body al ready weakened by the side effects
of high levels of anticonvul sant nedi cati ons.

As poorly controlled as the seizures were,
however, the one factor that allowed himto function at al
was the conbination of the three bromdes elixir and
val proic acid, but the elixir would not be avail abl e nmuch
I onger; it was being taken off the market. Wthout it, his

situation would be critical. Tinme and options were fast
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runni ng out.

It was exactly at this point intime |I picked up
t he newspaper one day and was imedi ately drawn to a picture
of a teenage boy who | ooked exactly |ike George. The boy
had the vagus nerve inplant. As the result of this story,
we were put in touch with the epil epsy center at New York
Hospital. |In sharp contrast to difficult decisions of the
past, we wal ked into the doctor's office hoping George would
be accepted for the program For the first tine, there
woul d be no powerful drugs with all of their side effects to
be considered. There would be no invasive surgery, wth al
of the conplications that becone a parent's worst nightmare.
It was a sinple surgical procedure that was having sone
quite remarkable results. For once, we had nothing to | ose
and everything to gain.

Wen Ceorge entered the VNI program he was havi ng
five types of seizures that nunbered hundreds a nonth. He
was taking five anticonvul sant drugs. Wen the inplant was
turned on in April of 1995, George was not a rapid
responder. We had waited 23 years; we could wait a little
| onger.

Slowy, over the com ng nonths, we started to see
a decrease in the nunbers of seizures; then, a decrease in

the types of seizures. The only side effect he has
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experienced is a slight hoarseness when the device is on.

He has now had the inplant for 26 nonths. W still continue
to see inprovenent. In the past two nonths, April and My,
we have tw ce seen a period of 19 days with no seizure
activity. The last time we could nake that claim George
was 9 years old. Up to today, the seizures for the nonth of
June total one.

O the five types of seizures that affected
Ceorge, three have stopped altogether. They were focal,
tremor and drop seizures. In the past, it was always the
drop seizure that resulted in broken bones. O the two
remai ni ng seizure types, the grand nmal has been reduced from
11 a nonth to three; the petit mal or absence has gone from
between 50 to 100 and nost tinmes too nunerous to count to
about six a nonth. The five anticonvul sant drugs are now
three. The bromdes elixir that we knew to be his lifeline
is a thing of the past.

It is certainly an understatenent to say his
quality of life has inproved. Before the inplant, we would
have to tie himin a chair if we left the room To live
with frequent, uncontrolled seizures is to live in a state
of constant anxiety. Wwen wll it happen? Were wll he
be? WII he get hurt? To reduce the odds of possible and

likely injury, you don't |eave the house unl ess absolutely
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necessary; you don't even go in the yard.

Now, we can at |ast feel nore confortable taking
CGeorge on outings or going out for an eveni ng ourselves,
knowi ng that George will be fine in soneone else's care.

The inplant doesn't need to stop all seizure activity to
change sonmeone's life. Ceorge is excited to get up every
nmorning and go to a workshop. He is proud to bring honme his
paycheck. He loves the slot machines in Atlantic Gty.

Last nonth, he went to his first baseball game with his
coworkers. Tonorrow, he is going to the Hilton Hotel for an
overni ght respite weekend, and | ast but not |east, he | ooked
at nme the other day and said he was happy.

Don't turn out the light at the end of the tunnel
for so many who still search. Thank you

DR. WLKINSON: Questions, comments fromthe
panel ?

[ No response. ]

DR. WLKINSON: It sounds as if your famly has
hel d together, despite this trenmendous strain.

M5. KROBOTH. Well, | was divorced from George's
bi ol ogi cal father, and | amrenarried, but ny second husband
has adopted Ceorge, and that was 10 years ago.

DR. WLKINSON: Certainly, the strain on the whole
famly is an inportant part of this disease.
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M5. KROBOTH. Absolutely; I think it was |ike
Nancy Jean says. Everybody has epilepsy in the famly.

DR. SPENCER:. WAs George placed on any new sei zure
medi cati ons over these past 2 years?

M5. KROBOTH: Yes; | think Neurotin was one;
Lomctil. He was always on five anticonvul sant drugs. The
fifth drug was al ways whatever new drug we were trying at
the tine. It's only, you know, in the past few nonths that
we are down to three drugs. Like | said, CGeorge's best
response fromthe inplant really happened in the last 3
nmont hs, al though the seizures, the activity, the seizure
activity, the nunber and severity slowy decreased over 2
years, but it was really in the last 3 nonths that we've
seen the nobst response.

DR, WLKINSON: Yes?

M5. WOJNER: | would inmagine that caring for
soneone |i ke George woul d produce a fairly substanti al
anmount of financial stress on your famly. | amcurious to
know. have you noticed that sone of those financi al
concerns have been reduced since the inplant because of |ess

health care utilization?

M5. KROBOTH. | did not ever have any help with
George. | don't work, and | just helped himlive his life.
So, technically, | was not ever involved in health care, but
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quality of life; | sort of have m ne back, too.

DR. WLKINSON: And again, your way was paid by
the Epil epsy Foundati on.

M5. KROBOTH. By the Epil epsy Foundati on

DR. WLKINSON: And not by the conpany.

M5. KROBOTH. Correct.

DR. WLKINSON: The Epil epsy Foundation; al
right.

Thank you very nuch.

M5. KROBOTH:  You're wel cone.

DR. WLKINSON: Now, those were the only nanes |
was given as persons who asked in advance to speak. |Is

t here anyone fromthe audi ence at present who would like to
speak today?

[ No response. ]

DR. WLKINSON:. All right; hearing no request,
then, and in view of the late hour, | think we've already
had our break for the norning.

[ Laught er. ]

DR. WLKINSON:. And so, let's nove on into the
open comm ttee discussion, and the first itemthere is the
firms presentation.

MR. KEELY: |f throughout the presentation, both
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the firmand then the panel nenbers could speak directly
into the m crophone, the transcribers would have an easier
time trying to pick up the questions that are being asked.

[ Pause. ]

DR. DUFFELL: Good norning, Dr. WIkinson and
menbers of the panel. It is a trenmendous opportunity for us
to be here to present a presentation to you on behal f of
Cyberonics, and I would Iike to thank you all for the
tremendous effort you made, considering the weather | ast
night, in getting in here and staying this norning,
considering the risk that we m ght have about us.

[ Laught er. ]

DR. DUFFELL: 1've been | ooking at this podium
here wondering if the dogs sniffed underneath this thing.

[ Laught er. ]

DR. DUFFELL: But in any case, we are here today
for an inportant reason, and | appreciate your presence.

| would also like, before really getting started
into the presentation, to extend a special thanks to the
menbers of the FDA staff for their rapid consideration of
our PMA application and nmaking a very good deci sion, we
think, certainly, probably a biased perspective on that, in
bringing us here today. |In particular, we would like to
thank Dr. Spyker, Dr. Costello and M. Lacy for their
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tremendous efforts, in our opinion, way above and beyond the
call in the reviewin getting the decision nade to bring us
here today.

DR. WLKINSON:. Was that your stinulator?

DR. DUFFELL: Yes, it was--no.

[ Laught er. ]

DR. DUFFELL: Al so, before getting going, | would
also like to turn to the patients who spoke this norning.
It's really inportant that their point for me this norning
really drove hone for nme what we're here today and what
we're in business for and how i nportant our decision is
today and what happens to this product, and | do thank you
all for your remarks.

Cyberonics would initially like to provide the
panel wth the basic overview of the NCP device and the
system and our clinical data, and we would |ike to kind of
ask that during this initial presentation that will |ast
about 30 mnutes if possible to hold your questions until
the end or after the FDA has made their presentation.

| would start off by saying that just like in
1958, with the introduction of the pacenaker technology to
treat the electrical malfunction of the heart, the NCP
systemis not too unlike that in that it is an electrical

device to treat an electrical nal function of the brain.
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The quote that will appear up here before you on
this next slide really confirnms what we just heard fromthe
EFA as well as the four people who spoke about their |ives
with epilepsy: that is, there is a need for new t herapeutic
options which first and forenost inprove seizure control for
refractory patients. The focus of our aninmal studies and
human clinicals have been on just that: reducing seizure
frequency in refractory patients. The results of our study
hi ghl i ght what the NCP systemis and what it is not, and
that has, as well, been highlighted by sone of the patients
t hi s norni ng.

Most inportantly, it is inportant that you
recogni ze the conpany is not here today stating that this
device is a cure for epilepsy. It is not. Nor is it a
repl acenent for drugs in the approximtely 70 percent of
epi |l epsy patients who are adequately controlled by them
And finally, it is not a replacenment for resective surgery
for those patients in whomthat procedure is qualified.

But what the NCP systemis is a new el ectrical
physi ol ogi cal conplenent to drugs and surgery. It is, as a
takeoff fromthe indication that you will be considering
t oday, another viable treatnment option to inform physicians
and refractory patients to reduce the frequency of seizures

in adults and adol escents over 12 years of age as an

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



dj |

adjunctive therapy in patients with partial onset seizures
wi th and wi thout secondary generalization.

Wth nme today and behind nme scattered throughout
t he audi ence are a nunber of invited experts that |I have
asked to be here today to hel p support Cyberonics in their
presentation to you. These experts cover areas such as
cognition, quality of life, nortality, various clinical
studi es, PET scan work that has been done to try to
el ucidate a neasure of action; as well, individuals who are
very experienced in the preclinical field, |ooking at,
agai n, mechani sm of action; a neurosurgeon famliar both
with the inplantation procedure as well as the conpl ete and
partial renmoval of the device and individuals who are very
famliar wth the cardi ovascul ar effects of the device as
well as a statistician to support our data anal ysis.

Al so, of course, we have a nunber of Cyberonics
enpl oyees here, covering issues such as engineering quality,
manuf acturing and, of course, clinical research.

Alittle bit about the conpany before we get
going. W are a small firm |ocated out of Houston, Texas.
VWhat | would like to highlight on this slide is mainly just
the last couple of bullets, and that is that | would like to
make sure that the panel recognizes that this device is not

brand new here for the United States and nowhere else; it
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has been marketed over in 17 other, different countries over
the | ast several years. Presently, we enjoy a good

regul atory status in all of those countries; have never had
a product withdrawal or recall for any reason related to
safety or effectiveness.

And then, as of today, we have approximately 1,000
patients worl dwi de who have been inplanted with the devi ce,
with a total conbined experience basis of approxi mately
somewhere over 2,000 patient years. Qur facility in
Houst on, Texas, is where we produce the product. Al of the
manufacturing is done there. Again, on this slide, what |
woul d i ke to highlight are really a couple of factors here
about our facility and the inspectional facility. The
facility has been inspected by the U S. Food and Drug
Adm ni stration back in March of 1996 as part of the PMVA
revi ew process and passed that inspection with literally no
observations or remarks what soever.

Additionally, we are inspected periodically by
KEMA, a notified body that inspects us for conpliance to the
medi cal device directives and 1SO for quality systens, the
nost recent of those inspections having just taken pl ace
this past week, which was a little inconvenient considering
the preparation for our panel today, but nonethel ess,
despite that, that inspection went well, and we have no
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out st andi ng observations fromit.

As we refer to the NCP as a system it is
i nportant that we point out to you at the start of this
presentation what that systemis conprised of. Most of the
literature that you have probably read in preparation for
t he panel today really focuses on two pieces: the
generator, which is inplanted on the left side of the chest
just below the clavicle and then, the NCP | ead with the
coils at the end, which connect to the vagus nerve. Al so,
we have a tunneling tool, which is used to create a
passageway fromthe incision in the neck at the vagus
| ocation down to the generator. It's also used for placing
the | ead once the subcutaneous pathway has been created, and
we have use of a programm ng wand which is connected to an
| BM conpati bl e type conputer. W reconmend a dedicated unit
for that for use for our proprietary software. The software
is used, of course, to programthe device, interrogate it
and change the progranmm ng.

And then, we have al so heard nentioned by one of
the patients earlier speaking the magnet, which is another
key, integral part of the system and part of the prescribed
use, and the magnet, as we heard, also, has three basic
functions: first, to provide on-demand stimulation for
those patients receiving benefit as far as aborting or
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deintensifying the effects of a seizure; second, to test the
daily functionality of the device; to make sure it is
operating the way that it should; and then, finally, in the
event, such as we heard fromone of the speakers that the
voice alteration effect could be a problem to turn off the
device for any reason that they mght feel that there is a
reason to do so.

This just gives you an up close view of our
proprietary and patented helical coil design for our
electrical lead. The sutures that you see on the ends of
the | ead are used basically for the placenent of the coils
around the vagus nerve. Wat | would like to do at this
time is | have with ne today a couple of exanples of the
device and a display box, which Brent is going to help nme in
passing around to you. | thought it was inportant,
sonetines, to be able to actually pick up, touch and feel
this thing that we're tal king about today, and you will be
able to see very closely the |leads coiled in on the end.

For any of you so inclined, there is even a little practice
feature off on the side. You can take the tweezers and give
your hands--especially the neurosurgeons--and see how

qui ckly you can get that w apped around that fake nerve to
the left of the box.

The NCP system programmng is fairly sinple to
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operate for anyone who is famliar wth conputers and
menu-driven prograns. Basically, one cursors down through a
series of selections; selects those and then, just before
final programm ng is done with the device, a readout is
given on the screen of the selections the doctor has made.

At this point, what | would like to do is break ny
presentation and hand over the podiumto Dr. Steven Reid,
who i s a neurosurgeon, experienced both in the renoval as
wel | as placenent of the device, and he will describe the
surgi cal approach

MR. KEELY: Each of the slides being presented by
the firmas well as the FDA is in a packet that has been
| eft for each of the panel nenbers. So, if you need to
refer to these slides, it's in that.

DR. REID: Thank you, Dr. Duffell, Chairmn
W | ki nson, distingui shed nenbers of the panel. | appreciate
the opportunity to nmake this presentation to you today. |
have no financial interest in the Cyberonics Corporation,
but they did pay ny way to cone here to speak to you.

The procedure is perforned for selected patients
after routine presurgical evaluations. The NeuroCybernetic
Prost hesis provides an additional tool for the neurosurgeon
in his armanmentari um agai nst epilepsy. The entire patient
systemis inplanted, with no transcutaneous |eads, and so,
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patients can, therefore, participate in athletics and ot her
activities unrestricted. The procedure has been done by
neur osur geons, vascul ar surgeons and other surgeons famliar
Wi th surgery within the carotid sheath. The NCP system
inplantation is fully reversible surgically.

Cyberonics provides training materials and an
i npl ant video to instruct surgeons famliar with surgery in
the carotid sheath in the inplantation technique.
Preoperative antibiotics are generally admnistered IV. The
patients are positioned supine, with their head slightly
extended and turned toward the right. Standard surgical
preps are perforned as for a carotid endarterectony on the
left side, and the field is extended to include the
i nfracl avi cul ar regi on.

Two incisions are nmade. One is infraclavicular,
approximately 3 inches below the clavicle and is positioned
bel ow t he planned site for the subcutaneous pocket. The
scar that devel ops postoperatively, then, helps to prevent
downward m gration of the generator. The cervical incision
may be perforned |like that of a carotid endarterectony,
parallel to the anterior border of the sternomastoid nuscle,
or it can be placed transversely at the surgeon's
di scretion. The platysma is opened, and the tunneling tool
is then directed fromthe cervical incision to the
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infraclavicular incision to allow for passing of the |ead.

Great care is taken in passing the | ead
subcut aneously through the tunnel in that the helical
el ectrodes are delicate. The carotid sheath is then
identified with blunt dissection and opened sharply. The
vagus nerve is easily |ocated between and deep to the common
carotid artery and the internal jugular vein. The artery
and the vein are gently retracted apart wth bl unt
retractors, with the nerve identified and elevated with
el astic vessel loops. The tether spiral and el ectrode
helices are then positioned on the nerve, usually under
magni fied vision with | oops or an operating m croscope.

The loop is then placed in the |l ead to provide
strain relief within the cervical incision and anchored to
the cervical fascia using silastic tiedowns. The |eads are
then connected to the generator. The device is interrogated
and tested with the wand and conputer. Once adequate
function and | ead i npedance is confirnmed, the excess lead is
coi |l ed behind the generator and the generator internalized.
A single suture is then passed through a special hole on the
generator to anchor it to the fascia. The surgeon can then
use a variety of cosnetic closure techniques. | recomrend a
subcuticul ar closure after closing the subcutaneous | ayers.

The surgical tinme usually takes between 45 and 90 m nutes.
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The patient may be di scharged on the sane day as the
surgery.

The i nmedi at e postsurgical conplications and
probl ens include pain, which is common for all surgica
procedures and is easily treated with PO anal gesics. | was
told by the group that there is an overall 7 percent
infection rate in their entire experience, which kind of
surprised ne. At our institution, at the University of
Florida, we have experience with 30 inplants and zero
infections. Only 1 and a half percent of the total series,
however, has required explantation of the device. The
remai nder responded to antibiotic treatnent.

Hoar seness, persistent, not related to the
stinmulation, occurs in approximately 1 percent of the
patients and should be followed with i medi ate | aryngoscopy
and renmoval of the lead if the vocal cord is noted to be
paral yzed; otherwise, it usually recovers. Hypesthesias in
the form of nunbness around the incision are probably due to
di vi sion of cervical cutaneous nerves, and these al so
usual ly recover, as after any incision in that area, and
rarely, a left lower facial paresis may occur, presunably
due to division or traction on the cervical branch of the
facial nerve.

Thank you once again for the opportunity to
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present this material, and I |ook forward to handling any
guestions you may have about the cervical aspects after the
concl usion of the Cyberonics presentation.

DR. DUFFELL: Thank you, Dr. Reid.

Next, before getting into the clinical overview
for the studies EO3 and EO5, | wanted to provide the panel
with a brief overview of what our clinical programto date
has been like. So, briefly, the conpany has conducted five
wel | -controll ed studies plus, additionally, |long-term
foll omup on these patients as well as a study in nortality.

The first two studies that were done were pil ot
trials or feasibility trials wwth very small patient
nunbers. This gave way to the first random zed,
doubl e-blind, active control clinical trial, which started
in June of 1990 and ran through July. After that study, we
started an open | abel trial for purposes of trying the
device in other broader indications within epilepsy and a
younger patient population. This was followed by the second
doubl e-bli nd, random zed control trial study EO05. As I
menti oned before, studies EO3 and EO5 w Il be discussed in
greater detail further in this presentation.

Before |l aunching into that, though, it is
i nportant that the panel recognize that the two doubl e-blind

control trials that were conducted did have sone
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differences. The study objectives were slightly different,
as indicated up above. Mre inportantly, the excl usion
criteria were different between the two trials. Study EO5
excl uded prior resective surgery patients. It also focused
only on partial onset seizures with alteration of

consci ousness or a notor conponent counted, and it included
a very exhaustive safety battery testing in there to assure
that the risk-to-benefit ratio for the device was, indeed,
in place.

We specifically focused in on Holter effects;
pul monary function; serumgastrin; urinalysis; chemstries
and hemat ol ogy, a whole battery of those safety tests.

We also did a slightly nore exhaustive quality of
life testing and assessnents as part of the trial versus
what had been done in EO03, and unlike EO3, the EO5 study
focused only on U. S. centers, 20 of them

The |l ow treatnment paraneter in the studies were
slightly different, and, as always, in all of our clinical
trials, we nade a high focus on conducting the studies in
conpliance wth good clinical practices standard to the
i ndustry.

At this point, | would like to hand the podi um
over to one of our EO5 investigators, Dr. Marty Salinsky,
and he is going to wal k us through--wherever he is; there he
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is--he is going to wal k us through the EO3 and EO5 study

results.

DR, SALI NSKY: Better.

M. Chairman, nenbers of the panel, ny nane is
Martin Salinsky. |I'mwth the epilepsy programat the
Oregon Health Sciences University in Portland, Oregon. | am

al so a consultant to Cyberonics, Incorporated, and
Cyberonics has paid ny way to this conference.

In the next few mnutes, | will review for you the
results of two random zed, double-blind controlled trials of
vagus nerve stinulation for the treatnment of
medi cation-resi stant, partial -onset seizures. These two
trials, EO3 and EO5, had simlar designs. After a 3-nonth
basel i ne eval uation period, all of the patients were
inplanted with identical stinulation devices. They were
t hen random zed to receive either high-level stinmulation,
whi ch was the presuned effective dose, or |owleve
stinul ation, which was presuned to be | ess effective or
i neffective.

Patients were treated for 3 nonths while they
remai ned on their baseline doses of antiepileptic drugs, and
the primary efficacy endpoint of this study was a conpari son
of the percent change in seizure frequency between the high
and the low stinulation groups. This parallel group active
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control design was adopted in order to keep both the
i nvestigators and the patients blinded.

Both of these trials studied teenagers and adults
with nedically refractory partial seizures. The main
di fference between the two trials' adm ssion criteria was
that the EO5 trial required a m nimumof six seizures per
month with an alteration of consciousness, whereas, the EO03
trial sinply required six seizures per nonth. There was no
requi renent for alteration of consciousness.

Patients with a progressive neurol ogi cal disorder
or an unstable nedical condition were excluded fromthese
trials, as were patients with prior cervical vagotony or
patients who had recently been enrolled in trials of
i nvestigational antiepileptic drugs. Additional exclusion
criteria were added for EO5. Patients with cardiac,
pul nonary or active peptic ul cer disease were excluded from
EO5. Now, they were al so excluded from EO3 under the
medi cal condition criteria, but this was specified in EO5.
Patients with two or nore episodes of status epilepticus in
t he past year were excluded. This was in order to avoid the
probl enms with seizure counting associated with epi sodes of
status epilepticus. And patients with previous epilepsy
surgery were excluded, including patients who had prior use
of either cerebellar or thalam c pacenakers.
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These are the baseline characteristics of patients
in study EO5. Approximately half of these patients were
random zed to receive high-level stimulation, and the
remai nder received | owlevel stinmulation. These groups were
wel | -mat ched for age, sex, duration of epilepsy, nunber of
antiepileptic drugs in use and the various subtypes of
partial seizures, according to the |ILAE classification
schene. They had | ongstandi ng epil epsy; they averaged 23
years' |ongstandi ng epil epsy.

The mean nunber of seizures per day was
significantly higher for the group random zed to high-Ieve
stinmulation, but the seizure frequency distributions were
hi ghly skewed; the distributions were non-normal, and the
medi an rather than the nmean provides a better neasure of a
typical patient's seizure frequency. The nedi an was about
one seizure every other day, and the difference between the
hi gh and | ow group was not statistically significant.

Here is simlar data for the EO3 study. This was
a smaller study. It had a total of 114 patients. There
were no significant differences between the high and | ow
stinmulation groups. In study EO3, 115 patients were
i npl anted, but one wthdrew prior to random zation due to an
i nformed consent problem There were 114 patients in the

ef ficacy population. 112 patients actually conpleted the
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study. One patient withdrew at about 6 weeks of stimulation
due to a device mal function, and another patient w thdrew
after 8 weeks of stimulation after suffering a non-fatal
myocardi al infarction.

199 patients were inplanted under protocol EO5.
One patient withdrew due to a perioperative infection
related to the device and was never random zed, |eaving 198
patients who were random zed and activated. O these 198
patients, one produced uneval uabl e seizure records, and a
second wi thdrew consent prior to the actual treatnent phase,
so, there were 196 patients in the efficacy analysis. One
addi tional patient discontinued stinmulation after 8 weeks
due to a safety concern. This was the occurrence of
epi sodes of Cheyne-Stokes respirations in the postictal
state.

Sei zures were recorded in standardi zed sei zure
diaries, and the patients and caregivers were instructed how
to classify each of the different seizure types according to
the | LAE cl assification schene. These diaries were
collected at nonthly visits and sunmarized by the study
personnel .

Al so, at each visit, adverse events were recorded,
and this slide contrasts the high and | ow stinulation groups
for both the EO5 and the EO3 study. | apologize for this
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very busy slide which is, | know, a bit difficult to read.

Hoar seness and voi ce change, as you heard earlier
in the patients who gave testinony, were the nost common
side effects. These side effects only occurred during
delivery of the actual stinmulus train. They are
current-rel ated, and usually, they are not unconfortable.
Many patients al so experience transient coughing, throat
pain or shortness of breath during stinulus delivery, and
again, this was limted to stinulus delivery; again, this
was a current-related side effect, and it tended to decrease
over tinme.

You will note on this slide that the adverse event
reporting was higher in EO5 than in E03. The reason was
that EO5 used a synptomreporting checklist, whereas, the
EO3 had adverse events reported only by interview There
were no significant central nervous system side effects
during either of these studies, and there were no
significant effects on serumgastrin | evels, pul nonary
function tests or Holter nmonitor results.

The effects of stimulation on throat nuscles have
occasionally led to swallowng difficulties: coughing or
choking, usually with liquids; typically, at the very
begi nning of stinulation. Patients with preexisting

swal | owi ng probl enms could be at an increased risk for
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aspiration, and an appropriate warni ng has been recommended
for the | abel ling.

There were no deaths during the EO3 or EO5 acute
studi es. However, there have been 17 deaths anong
approximately 1,000 NCP recipients worldw de, and this slide
lists the causes of these deaths. Depending on your
cl assification, sonmewhere between 3 and 10 of these deaths
woul d be | abel | ed sudden unexpl ai ned death in epilepsy or
SUDEP

And this slide gives you a conparison with recent
studies in simlar populations, and I will particularly draw
your attention to the Lonotrogene and Gabapentin trials from
1995 and 1996. And it shows that the NCP SUDEP rate is
simlar to that seen in other groups of patients with
refractory seizures. The rate as of August 1996 was 4.5 per
1,000 patient-years. An updated rate as of June 1997 is now
3.0 per 1,000 person-years.

Ckay; finally, does vagus nerve stinulation work?
Does it reduce seizure frequency in patients with
medi cally-refractory partial seizures? And here is a
summary of the results fromthe EO5 study. |1'Il start up
here on the upper right. The primary efficacy endpoint of
this study was a conparison of the average change in seizure

frequency between the high and | ow stimulation groups. And
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t he decrease was 28 percent for the high stinmulation group
15 percent for the low stinulation group; and the difference
bet ween the two groups was statistically significant,
confirmng the study hypot hesi s.

This | ower graph, which is very, very difficult to
see, i s a nonth-by-nonth breakdown during the course of the
study. The inplant is done at the arrow here, and the
device was actually turned on a couple of weeks |ater
sonewhere around here. \What the graph shows was that by
week 8, the high-stinmulation group, which are the | ower bars
down here, have a consistent decrease in seizure frequency,
whereas, the lowstinulation group, with the black circles
here, has a smaller decrease in seizure frequency.

And finally, up here in the upper |left hand corner
is a wthin-group analysis. High-level stinulation produced
a statistically significant decrease in overall seizure
frequency; low stimulation did not.

Here is the sane data for the EO3 study; again,
| ooking at the primary endpoint, there was an average 24
percent decrease in seizure frequency in the high
stinmulation group; a 6 percent decrease in the | ow
stimulation group, and the difference between the two groups
was statistically significant, confirmng the study
hypot hesis. The nont h-by-nonth graph shows that high

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



dj |

stinmul ation had a consistently nore effective--was
consistently nore effective than |Iow stimulation, and the
W t hi n-group anal ysis shows a significant reduction in
sei zure frequency with high stinulation but not with | ow
stimul ation.

If we were to adjust the EO3 adm ssion criteria to
mmc the adm ssion criteria for the EO5 study, we would
| ose 15 patients who had had previous resective epil epsy
surgery. But the results are nore or less the same: a
statistically significant decrease in the high stinulation
group relative to the low stimulation group, and the results
are now nearly identical to the results fromthe EO5 study.

Both of these studies used a visual anal og scale
gl obal neasure, where the physician, the patient and the
conpani on placed an X sonmewhere along a 100-mllineter-Iong
line that was anchored by the terns consi derably worse, no
change and considerably inproved. And in EO5, all of these
ratings inproved for both patients who received high
stinmulation and those who received | ow stimulation. But for
t he physicians and the patients, there was a significant
i nprovenent in the high stinmulation group relative to the
| ow stinmulation group.

And a very simlar pattern for the EO3 study; in
this case, the only significant difference between the high
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and |l ow stimulation groups were for the physician gl obal
anal og scal e rati ng.

Addi tional quality of life nmeasures were taken
fromthe Washi ngt on Psychosocial Inventory; Health-Rel ated
Har di ness Scale; Quality of Life in Epilepsy scales and
other scales. | amnot going to review these in detail, but
in general, the patients in the high stinulation group
inproved relative to baseline. Actually, 10 of their
measures were significantly inproved in the high group
whereas, only one neasure was significantly inproved in the
| ow group. However, only three of 34 neasured vari abl es
were significantly inproved when the high group was conpared
to the | ow group

And sonewhat | ess extensive quality of life
testing in the EO3 study, but the overall pattern of results
is simlar. Seven of 23 variables were significantly
i nproved in the high group, and two of 23 variables were
significant inproved in the | ow group

Patients exiting the controlled trials were given
the opportunity to continue vagus nerve stimulation in
open-| abel extension trials, and over 95 percent of patients
el ected to continue treatnent. During the open extension,
the patients and the investigators were unblinded; all of
the patients were turned up to the high stimulation
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settings, and nedication changes were now all owed. This
graph shows data fromthe EO5 study and its extension, which
was dubbed the XE5 study, and plotted over here on the left
is the random zed control trial, with a 28 percent decrease
in seizure frequency in the high stimulation group and a 15
percent decrease in seizure frequency in the | ow stinulation
group.

At the tine this slide was nade, 88 patients had
conpleted 6 nonths of therapy, and 40 patients had conpl eted
9 nonths of therapy. And, in general, the trend is toward
continued inprovenent in both groups: the high group, which
had al ready started on high stinulation and the | ow group,
whi ch was converted to high stinmulation during followp.
However, this data is uncontrolled, and there are obviously
several potential confounding variables, including
medi cati on changes.

Sonewhat | onger followp is available for the EO3
cohort, but the pattern here is nore or |less the sane.

There is a trend toward continued i nprovenent in both groups
once they start on high stinmulation. But again, this data
is uncontroll ed.

So, in conclusion, the results of these two
random zed controlled trials were very simlar. In each

case, high-level stinulation was nore effective than
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| ow-1 evel stimulation in reducing the frequency of

medi cation resistant partial seizures. Vagal stinulation
was generally well-tolerated and in particular, it was not
associated with the central nervous systemside effects
commonly seen with high-dose antiepileptic drug therapy and
particularly with antiepileptic drug polytherapy.

And for these reasons, vagus nerve stimulation
represents a nuch-needed option for patients who have fail ed
antiepileptic drugs and perhaps those who are not opti nal
candi dates for epilepsy surgery. These clinical trials
support the requested indication for use in reducing the
frequency of seizures in adults and adol escents over 12
years of age as an adjunctive therapy in patients with
partial onset seizures with and w thout secondary
general i zati on.

Thank you for your attention.

DR. DUFFELL: Thank you, Dr. Salinsky.

That basically concludes the formal portion of our
presentation. At this tinme, | would just like to ask the
panel to keep in mnd that | have one speaker, Dr. Thomas
Henry, who appeared on one of the first slides who has done
sonme extensive work in PET-scan analysis as it relates to
possi bl e mechani sm of action. He will have to |leave in
approximately 20 mnutes, so, |I'll leave it to your
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di scretion as to whether or not anyone has an interest in
that. They may want to ask himhis questions sooner rather
than | ater.

O herwi se, thank you for your attention, and we
stand ready to answer questions |ater today.

DR. WLKINSON: Does he have a formal presentation
that is brief?

DR DUFFELL: It wasn't a planned portion of our
formal presentation. It was a planned response to questions
regardi ng the nechani smof action: how does the device
function; what does it do.

DR. WLKINSON: It sounds as if since you've
rai sed that question, that's a given, particularly since we
have not heard any animal data, and we have heard no basic
physi ol ogi cal background, it mght be good to hear sonething
about that aspect of science.

DR. DUFFELL: Ckay; fine.

Dr. Henry?

Dr. Henry is fromEnory University in Atlanta,

Ceorgi a.

[ Pause. ]

DR. HENRY: Thank you, M. Chairman and panel
menbers. | should nention that ny way was paid by
Cyberonics for this neeting. Additionally, | was the
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principal investigator for the EO5 site at Enory University,
whi ch was funded by Cyberonics. | also designed, together
with the PET physicists or positron em ssion tonography
physicists at Enory a study of selected EO5 patients at
Enmory, and that study was additionally funded by Cyberonics.

This study was proposed in order to | ook at
potential sites of blood flow change that woul d be induced
by acute vagus nerve stimulation with scanning using
oxygen- 15 water PET techniques. |In each case, each subject
had an injection of 60 mllicuries of oxygen-15 water either
performed with the vagus nerve stinulator turned off or
performed with gating of vagus nerve stinulation by the
magnet to induce stinulation beginning 10 seconds after
i njection of oxygen-15 water.

| mmge acquisition was perforned for 60 seconds
after the injection and would refl ect about 60 seconds of
cerebral blood flow averaged into each image set. Wthin
each subject, one pair of scans was subtracted, such that a
control scan was subtracted froma vagus nerve stinul ation
scan. Thus, there were three pairs within subjects. 1In the
ultimate analysis, all of the scans were co-registered with
each other wwthin the tel erac (phonetic) system of
stereotaxic coordinates; thus, with five subjects in each
group, we would have 15 pairs of scans. There were five
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subj ects who received high stinmulation paraneters and five
subjects in the | ow stinulation paraneter group, using the
standard stinulation paraneters for the EO5 study.

This was subjected, then, to T-statistica
mappi ng. There was correction for repeated neasures of
testing within each data set, and I amonly going to present
results that were significant at a probability |evel of |ess
than 0.05 after correction for repeated neasures.

The results were simlar in both groups. The
areas of significance were identical, although the exact
sites of some of the areas of stinulation were slightly
different. Al'l of these fell within the sanme structures.
There was increased blood flowin the rostral portion of the
medul la on the left side, which is the site of the vagus
nerve stinmulation in all cases and nore dorsal and central
aspects of this small area of the nedulla obl ongata.

Additionally, there were significant blood flow
increases in the right thal anus; the anterior portions of
the right parietal cortex; and |locations that would rel ate
well to the expected site of primary sensory cortex. The
hypot hal anus is a small structure for which the two sides
cannot be adequately resolved with PET, but there did appear
to be bilateral increase in the hypothal anus. On the other
hand, increases in the anterior insula bilaterally were
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clearly defined as being i ndependent on both sides as well
as increased blood flowin the inferior portions of the
cerebel | ar hem spheres.

Decreased bl ood fl ow occurred during vagus nerve
stinmulation relative to the control state in both
hi ppocanpi, both amygdally and bilaterally in the posterior
portions of singulate cortex.

Based on extensive work in PET nodels of cerebral
blood flow, it is expected that any such rapid increases in
bl ood flow within the brain reflect predom nantly increases
in synaptic activity at the sites of cerebral blood flow,
there being little other explanation for any such rapid
changes in blood flow. It appears based on the sites of
change that we saw in these studies that probably, the
medul lary sites of increased blood flowreflect the sites in
the nucleus of the tractus solitarius and other nedullary
nucl ei where the left vagus nerve has its prinmary synapses.

Additionally, we saw increases in sites that
probably relate to somat asense reprocessing for |eft
cervical sensation. After all, all of the individuals feel
the tingling in the left side of their neck, and not
unexpectedly, we saw increases in the right thalanus as well
as what we expect was right primary sensory cortex.

On the other hand, we saw increases bilaterally in
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one autonom c structure, the hypothal anus, as well as in the
[imbic structure of the anterior insula, which is involved
as well as systens for sensation of taste, which is nediated
by the nucleus of the tractus solitarius and then
bilaterally in inferior portions of the cerebellar

hem spheres. W al so saw significant decreases that |ikely
are expl ai ned by decreased synaptic activity in bilateral
l'imbic systemsites, including the hippocanpus, anygdal a,
posterior singulate cortex that are areas often involved in
the ictal onset of conplex partial and secondary generali zed
seizures or in the generation of the ictal dysfunction in

t hese sites.

Overall, we observed changes in bl ood flow that
cannot be explained just on the basis of unilateral sensory
processing after stinulation of the left cervical sensory
and vagal structures. Possibly, these areas of change may
in part reflect sites where the therapeutic actions of vagus
nerve stinmulation nmay be operative.

Thank you.

DR. WLKINSON: Thank you; yes, Dr. Canady?

DR. CANADY: | was just curious: are there any
ci rcunst ances where anybody has done any stinulation just
of, say, the sternocloidal mastoid in the left to see what

ki nds of changes m ght be associated with that, so that we
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coul d separate out the diffuse fromthe focal? You could
probably do it with a nedial stinulator, | would think.

DR. HENRY: |'m not aware of any studies perforned
with electrical stimulation of any cervical or anterior
thoracic structures. There have been a nunber of studies
| ooking at electrical stinulation of sensory nerves, such as
t he nedi an nerves in the upper extremties and other nerves
as well, and those studies with cerebral blood flow PET
using very simlar techniques to those we used at Enory
woul d consi stently show i ncreased blood flow in structures
expected to be involved in somatosensory processing, for
exanple, with left nedian nerve stimulation, studies
consistently showed right thalamc and right primary sensory
strip area activations.

DR DUFFELL: If I may, one of our investigators,
Dr. Dean Naritoku--

DR WLKINSON: A little closer to the m crophone.

DR. DUFFELL: One of our investigators, Dr. Dean
Nari t oku, has done sone work that addresses your question;
if you would Iike for himto address it now, fine; or, we
can wait until later.

DR. WLKINSON:. Well, it won't be nuch later. So,
better conme up now.

DR. DUFFELL: | was concerned only about Dr.
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Henry's getting his covered. | didn't really want to
di srupt the FDA's presentation process too greatly. So, at
the panel's discretion.

DR. WLKINSON: Let's go--

DR DUFFELL: Now?

DR. WLKINSON: Well, we can always get Dr. Henry

back on the griddle, so, why don't we keep the process

novi ng.

Yes?

| think the panel is very interested in shedding
sone light inside the black box. If we have sone idea of

why this thing works, it would be conforting.

DR. NARI TOKU: M. Chairman and panel, thank you
for inviting nme to speak. My nane is Dean Naritoku. | am
an associ ate professor of neurol ogy and pharnacol ogy at the
Southern Illinois University School of Medicine in
Springfield, Illinois. | have been an investigator in both
the EO3 and EO5 studi es and have been a consultant for
Cyberonics. Oherwise, | do not have a financial interest
in the conpany, and ny travel was al so covered by
Cyber oni cs.

May we put up sone slides? | thought what | m ght
do is, just for the sake of brevity, just review sone of the

experinmental data. | would be happy to expand on any
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particul ar points.

MR. KEELY: |Is this new data that has not been
i ncluded in the PVA before?

DR. DUFFELL: No, no, it's not.

DR. NARITOKU: It should be in there, but these
are summary tabl es.

Li ke many anticonvul sant therapies, they are
initially tested in various animal nodels, and what | have
on here is a summary of effects in different seizure nodels
and conpared themto standard anticonvul sants and their
profiles. And you wll see, for exanple, vagus nerve
stinmulation is effective against pental ene tetrazol; maxi mal
el ectroshock; strychnine sei zures; kindled seizures, and
it's effective agai nst opposing the rate of kindling. This
m ght conpare simlar in profile to a drug like val proic
acid, which has a broad spectrum of antiseizure activity.

This al so should be in the packet, but it is a
summary of connections of the nucleus of the solitary tract.
But one of the interesting things about the vagus nerve is
that although it is a brain stemstructure and a brain stem
system it has w despread projections to different parts of
the forebrain, including areas that are very pertinent to
epi | epogenesi s, including linbic structures, including
reticular formation and including other structures wthin
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the brain stemthat appear to have regul atory functions on
sei zure threshold, including direct and indirect projections
to the I ocus cerulius and neurogenergi c nuclei and to the
sertotenergi c nuclei.

Sone early studies going as far back as the
sixties and even further back have shown that vagus nerve
stinmulation can directly nodul ate EEG activities, either
synchroni zi ng or desynchroni zing activity dependi ng on the
| evel of currents and also the |evel of anesthesia in the
animal. This actually led to the initial hypotheses that it
may be able to desynchroni ze brain electrical seizure
activity. \Wether that occurs in humans is |less certain, |
t hi nk, and on awake humans, we do not see, at |east grossly
vi sual changes on EEG however, there have been sone
unpubl i shed reports about spectral analysis eval uations
show ng a favoring of fast or frequencies during vagus nerve
stinmul ation.

To answer your question about other netabolic
areas, we have investigated in animals using 2-di oxyglucose,
which is conplenentary to oxygen flow or water flow, this
actually reflects glucose uptake in-brain, and this is just
a representative cut of an animal that had vagus nerve
stinmulation--1"msorry, a control aninmal and an ani mal that
had vagus nerve stinulation while awake and freely noving.
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And if you | ook very closely, you can see that there is a
slight reduction. It is hard to see, because it is a
gquantitative change. This is a very nodest, 20 to 30
percent change, but there is a reduction of glucose uptake
in animal s that have received stinulation for an hour.

In this case, we have chosen an hour because, at
|l east in animal nodels, it is a very efficacious
anti convul sant dose, and this is sort of very simlar to
what Dr. Henry has shown, that under chronic conditions,
there are sone specific areas of reduced netabolism
suggesting that there is direct inhibition in these |inbic
structures.

One of the other interesting things is that we saw
reduced uptake in the solitary nucleus and in the |ocus
cerul eous that mght be counterintuitive and maybe different
t han what we woul d expect in acute stinulation. But, as I
am going to show you, at |east one investigator, Dr. Gale
over at Ceorgetown, has shown that the solitary nucl eus
itself can be regulatory on seizure threshold, so that
i nhibition of the nucleus is anticonvul sant, whereas,
excitation wwth a drug |ike bicucul ene is proconvul sant.
So, certainly, down-regulation of this nucleus could be
consistent wth an anticonvul sant effect.

Now, we al so have used foss labelling, and foss is
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a protein that is generated by neurons under conditions of
hi gher activity, and this is actually a conpl enentary
mappi ng techni que to 2-deoxyglucose. And the findings that
we found were slightly different. They overl apped.

I nterestingly enough, we found an activation of
noradronergic nuclei within the brain stem the | ocus

cerul eous and the a-5 nuclei.

To answer your question going back, has it ever
been | ooked at stinulation of other parts, in this
particul ar study, we went through every pernutation we could
think of. W inplanted aninmals and did not stimulate them
in case that the actual inplantation process changed the
function. W stinulated the nearby sternocl oi dal nastoid,
exactly that, soft tissues and also stinmulated the ani mals,
gave them actual stimulation. And in this case, we did not
see any specific labelling on either the sham stinul ated or
t he nearby soft tissues, the sternocloidal nmastoid
si mul ati on.

W feel that the connection to the nonoam nergic
nucl ei as well as changes identified there during netabolic
mappi ng suggest very strongly that this nay be a potenti al
mechani sm for the anticonvul sant effect. W have al so, one
of ny coll eagues, Ron Browni ng, has | ooked at the effect of
i nactivating the nonoam ne nuclei, either by focal
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i njections of a toxin, 6-hydroxydopam ne, to the | ocus
ceruleous or giving a toxin, a very specific serotonergic
toxin, 5-7-dihidroxytriptamne, prior to stinmulating the
animals. And these drugs effectively reduced either the
serotonin or norepinephrine and antagoni zed the effects of
vagus nerve stinulation on induced seizures by pantal ene
tetrazol

| would summari ze the potential nechani sns
i ncl udi ng desynchroni zation of brain activity, inhibition
directly of epileptogenic structures, perhaps in the linbic
system and nodul ati on by nonoam nergi c systens and finally,
potentially, inhibition of solitary nucleus for whatever
secondary effects it has on seizure threshol d.

Thank you. | wll take questions.

DR, WLKINSON: Yes?

DR. SNEAD: Dean, have you ever | ooked at the
ef fect of vagal nerve stinmulation in any of the genetic
nodel s?

DR. NARI TOKU:. W only have prelimnary data.
What had initially tried was Dr. Wodbury's initial paradigm
of 30 seconds before and 30 seconds after. W did not see a
big difference in the genetically epilepsy-prone rats.
Since then, we have found that there is a tinme-rel ated
cunmul ative effect of stinmulation, so that if you stinmulate
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| onger and | onger, the effect is nuch nore profound. W
have yet to go back and repeat that on the genetically
epi |l epsy-prone rat. That is planned.

DR. SNEAD: And you saw antagonismw th both
nor adronergi ¢ and serotonergi c antagoni sts?

DR. NARI TOKU: Dr. Browni ng has perfornmed those.
| f you antagoni ze either one of those systens, that wll
oppose the effects of vagus nerve stinulation.

DR. WLKINSON: For the panel, | rem nd you that
after lunch, there will be formal presentations fromthe FDA
summari zing and anal yzing the data. And then, l|ater, our
primary reviewers will give their inpressions. But this is
a good opportunity now to ask questions of the conpany. It
won't be the only opportunity, but if panelists have
speci fic questions about the presentation, this is a good
time to do that.

So, shall we start on nmy right? Anyone--yes, Dr.
Canady?

DR. CANADY: You nentioned in your presentation
just now that in | ooking at the EEG results of humans that
you didn't see any changes. 1Is there any
el ectrophysi ol ogi cal data, either by telenetry or Holter
nmoni toring of anything other than self-reported seizure
frequency?
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DR. NARITOKU: | think the question arises whether
they are by visual analysis or by spectral analysis, and I
think the person probably best to answer it is Dr. Salinsky,
who has actually done the studies on EEG My | refer it to
hi n?

DR. SALI NSKY: W perforned a study during the EO3
protocol |ooking at spectral analysis of EEG segnents before
the stinmulator was turned on, during stinulation and then
after stimulation, so, this was not a chronic experinent; it
was strictly an acute experinent in patients using the
device. W |ooked at, | believe, six patients. W did not
see any significant changes in background EEG  Now, this
was not ictal EEG this was background EEG

There have been other reports, specifically from
Dr. Uthman's group--1 think he's here as well--and Dr.
Hanmond | ooki ng at EEG by visual inspection, and again,
there do not appear to be any changes in the background EEG
pattern. Nobody has yet investigated whether there are any
specific changes in an ictal EEG pattern in humans. That
woul d be, obviously, much nore difficult to do.

DR. DUFFELL: Does that adequately address your
gquestion?

DR. CANADY: Yes.

DR. DUFFELL: O would you like others to--okay.
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DR. WLKINSON: O her questions? Dr. Gonzal es or
anyone down the |ine?

DR. GONZALES: Question: | think it was Dr. Reid
who nmentioned that the infection rate was 7 percent for the
i npl antation, and | ooking at sone of the data that we just
recei ved here on page 437, but it is also listed in sonme of
t he handouts as well, that the adverse effects, adverse
events for EO5 high stinulation at 14.7; for EO3 high of
3.5; and likew se, for the low stinulation in both studies,
and the low EO5, it was 15.5, and it was on EO3 low, it was
3.5. And |looking at all of the adverse events, the adverse
events increased with the increase in stinulation, including
infection, which | ama little surprised about, in that |'m
just trying to think through why woul d hi gher stinulation
produce such a large increase in infection rates? And that
hol ds for both studies at both | ow and hi gh.

Is it the stinmulation, or is there sonething el se
that nmay be occurring, or do we just not understand?

DR. DUFFELL: 1'd have to say on that one that |
amnot sure that it's sonmething that we fully understand.
The infection rate, | think, pretty nmuch, as comented on by
Dr. Reid, is probably sonewhat site-dependent. As he
menti oned, he has done 30 patients with no instances of that

sort. You know, as far as the relationship to stinulation,
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| would really be at a loss to say why stinmulation in and of
itself would lead to that.

DR. GONZALES: It's a four or five-fold difference
ininfection rate.

DR DUFFELL: Yes.

DR. GONZALES: So that if even higher stinulation
rates are found to be effective, |I nmean, can we extrapol ate
that and say that we expect higher infection rate? W just
don't understand; is that your point?

DR. DUFFELL: That woul d be ny answer at present.
Just a nonent.

[ Pause. ]

DR. DUFFELL: Onh; the rates that you were
referring to, the 14 percent off of that table, those are
cunul ative infection rates, by the way. Those are not
necessarily surgery-rel ated.

DR. GONZALES: Ri ght.

DR. DUFFELL: In other words, if we had a systemc
illness of sone sort, it mght be recorded as an infection.
So, yes, those nunbers could be msleading with regard to,

t hi nk, what your real question about is is there an
infection related specifically to the device, rather than
sonme sort of other intercurrent ill ness.

DR. GONZALES: Right; but even if you exclude the
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surgi cal procedure, which was exactly the sane for both | ow
and high, the increase in infection rate would then be
related to stinmulation. | nean, you would infer that--

DR DUFFELL: Yes.
GONZALES: --fromwhat |'m seeing here.

DUFFELL:  Yes.

3 3 3

W LKINSON: Also, in the adverse events, there
is arather striking difference in vomting reported in EO5
as opposed to EO3, which is not sonething, | think, that an
interview would overlook. So, | don't think that could be
instrunment-related, related to the test instrument. But the

m | |ianperage was higher in the EO5 study than in the EO3

st udy.

DR. DUFFELL: The high treatnent settings were
simlar. It was the low treatnent settings that were
different.

DR. WLKINSON: Do you have an expl anati on of why
one group had nore vom ting?

DR. DUFFELL: W actually do believe that the use
of the synptom checklist, which | actually have a copy of
here if you would like to see it, but basically, | nean, at
least in ny clinical trial experience, | generally don't
pronpt people by asking them have they had vom ting, nausea,

headaches, so on and so forth. But in an effort to try to
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make sure that this particular study was a little bit nore
robust in assessing safety than the E03, we actually did do
that, and we attribute--actually, there are several side
effect profiles that have gone up on the EO5 study, and we
really attribute it mainly to the pronpting that was done by
the checklist very systematically going through and aski ng
about all of these things nore related to that. That's just
a copy of what the synptom checklist | ooked |ike.

As part of the case report form each
investigator, during the interview actually concertedly went
t hrough each of the areas and queried the patients on these.

DR. WLKINSON:. O her questions fromny right?

Dr. Ku? Dr. Spencer?
Across the table, any questions now?

Yes, Dr. Snead.

DR. SNEAD: | have a couple of questions of Dr.
Henry, and then, | had a | ot of questions of the conpany,
but | don't know if | should wait until | give ny comrents

this afternoon, because nost of the questions are really
related to the materials that we received rather than the
presentati on.

DR. WLKINSON:. Well, since you are a primary
reviewer, we will let you have that option of giving your
review first and then asking the questions.
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DR. SNEAD: Ckay; I'll do that this afternoon.

| just have a couple of quick questions for Dr.
Henry. Is he still here?

Maybe | could put the questions to Dr. DeG orgio.

DR. DUFFELL: Ckay.

DR. SNEAD: And that is why is it that--mybe I'm
i ncorrect; your group published a PET study simlar to what
he descri bed, and yet, you got--it seens at |east fromthe
data that you published that you saw perhaps nore | ocalized
changes than he described; is that correct?

DR DEGORA QO Chris Ded@orgio, USC, no financial
interest in the conpany; paid for by Cyberonics to cone
her e.

Dr. Snead, actually, sonme of the results that Dr.
Henry showed were remarkably simlar. W did get
i psol ateral cerebellar activation, and we got contral ateral
t hal am ¢ activation and contral ateral neocorti cal
activation. W did not see the changes in the frontal | obe
or in the linbic systemlike he did, but actually, sone of
our changes were rather simlar. But you are right: we
only had four significant areas, but we used a P value. W
defined significance at a P value of |less than 0.0001
because of the nmultiple tests.

But overall, the core areas, contral atera
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t hal anus and i psol ateral cerebellumwere simlar.

DR. SNEAD: | just have one other question, and
then, I will reserve the rest of ny comments for this
afternoon, and that is that it is ny understandi ng that
there was an interimanalysis in EO3; is that correct?

DR. DUFFELL: Yes, there was.

DR. SNEAD: And what was the reason for that?

DR. DUFFELL: The conpany felt as though the
results achieved at that particular time were sufficient to
warrant premarket approval, so, they stopped the study
earlier, submtted an application and then | ater conpl eted
the anal ysis once the full cohort had conpleted the trial.

DR. WLKINSON. O her questions?

DR. PI ANTADOSI: Could | just ask a foll owp on
that particular point? |Is that to say that the conpany is
wat ching the data and the results continuously as they
accunul at ed?

DR. DUFFELL: No; not to ny know edge.

DR. PI ANTADCSI: Was there a fixed prospective
plan for nonitoring the data in the study protocol ?

DR. DUFFELL: Actually, there was, and | think our
statistician mght be able to address that issue. He was
over seei ng that process.

Jaye Thonpson?
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DR. THOWSON. Hello; |I'm Jaye Thonpson, and I'm a
consultant for the conpany and have no financial interest
ot her than that.

My understanding of the way that the interim
anal ysi s progressed- -

DR DUFFELL: Excuse ne, Jaye? Dr. Henry was
still here, so, the question really quickly, maybe? H's cab
is waiting, but he says he would | ove to take your question.

DR. SNEAD: Dr. DeG orgi o answered the question.

DR. DUFFELL: Okay; so it is taken care of?

Al'l right; sorry.

DR. THOWPSON: Caught himat the cab.

My under standi ng of the way the interimanalysis
progressed is that the original protocol called for 25
patients per treatnment group to be enrolled in the high and
the low stinulation. | do not know exactly what pronpted
them | would probably guess it was because it was the
first tine we had used this product in man. There becane an
interest to take a peek. For exanple, we had no idea what
our response rates m ght be, what our variability m ght be.
And so, a planned interimanalysis was submtted to the FDA
and the protocol anended to include that.

That anal ysis was then done when 37 patients had
conpleted. The results; | believe the P value was around
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0.02, but the interimanalysis required that the study would
stop then only if the P value was a very, very small P val ue
of 0.001.

They were doing corrections along the lines of the
Fl em ng corrections, so that at the end of the study, when
you enrolled all of the patients, you could still use the
full alpha of 0.05. So, the study continued to enroll a
total of what they hoped to be approxinately 50 patients, 25
per group.

The next anal ysis was done when there were 67
patients. So, the study was actually conpleted at that
time, at 67, and submtted. At the subm ssion tinme, the FDA
was concerned that we still hadn't treated enough patients,
and they were nore interested in making sure that we
enrolled nore patients. So, that study was informally just
continued, and nore patients were enrolled. And so, then,
the next tinme the analysis was done was at the tinme of
anot her subm ssion, and, at that tine, 113 patients had
conpleted the study. So, any interim anal ysis was planned
for and the P values appropriately adjusted for at the tinme
of the interim So, we feel that at the 113 or the 114 who
are now avail able for analysis in EO3 requires no adjusted P
val ue and that 0.05 is approximately appropriate, and there
was not that increased risk of type one error.
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DR. Pl ANTADOSI : Thank you.

DR. THOWPSON. Does that answer your question?
DR. PI ANTADCSI: It does; thank you.

DR. WLKINSON: | had one question about the

patient enrollnment. Eighty-three patients were enrolled in
these two studies and were not inplanted. That is a
significant percentage. |It's sonewhere close to 15 percent.
Wiy were those patients enrolled and not i nplanted?

DR. DUFFELL: Many patients, you know, after
having enrolled in it--we count--the strict criterion for
enrollment is signing of the inforned consent. That is how
we counted it in both trials. And because of that, a |ot of
patients did take an informed consent upon being initially
approached by a physician, signed the infornmed consent, and
the nonment they did that, | count that as an enroll nent.
Otentines, after reading the inforned consent at hone,
considering it with their conpani ons or whatever, many
tines, the patients decided they didn't want to undergo a
surgi cal procedure for inplantation of a device or for
what ever reason, personal or otherw se, wthdrew consent,
basically, and didn't go on to participate in the trial

DR, WLKINSON: Yes, Dr. Nuwer?

DR. NWMER: | have several questions, sone,
perhaps, nore to the issue of which patients inproved with
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this device. One would be was there an effective laterality
of the epilepsy? For exanple, did |left vagal nerve
stimulation help to a greater degree with people with a
ri ght hem spheric epil epsy?

DR. DUFFELL: 1'd like to maybe call on one of ny
clinicians to respond to that.

Dr. Salinsky, would you care to?

DR, SALINSKY: | didn't particularly I ook,
actual ly, although that is a very interesting question,
about the left/right difference. There were several post
hoc anal yses done to try to look for different subgroups.
W may have a slide of that available. W may not have a
slide of that available. There were well over 20 post hoc
categori zation anal yses done. These were all post hoc
anal yses, so | don't think they're worth all that nmuch. And
none of these anal yses showed particularly inportant
effects; we certainly did not see an effect of epil epsy
syndronme within the localization-rel ated epil epsies, and |
don't renenber seeing a specific analysis of left versus
right or left tenporal |obe versus right tenporal | obe.
think it is an interesting point, though.

DR. NWER: Anot her question along these sane
general lines: did you |look at the efficacy based upon

whi ch patients had epigastric auras or other auras that
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m ght have been related to autonom c function?

DR. DUFFELL: W did do analysis by seizure type,
but | don't believe we have done the type of analysis that
you' re descri bi ng.

DR. NUWER:  Ckay.

Does this device al so stinmulate enough of the
| ocal structures in the neck that it stinulates the
synpat hetic nerves which are travelling with the carotid
artery?

DR. DUFFELL: 1'd like to maybe call on Dean
Naritoku, if maybe he could comment on that fromhis
clinical observations.

DR. NARITOKU: Well, | think it's hard to know
whet her they were stimulated or not. | think the best
response to that is that there is extensive Holter testing
and cardiac function testing on the EO5 trial, and in that,
there were no changes in rhythm seen; actually, no changes
of heart rate, significant changes in heart rate were seen
during the tinme of stimulation. So, | think that's the best
index | can use, and that's probably the best estimte that
| can give you, that there is no clinically synptonmatic
effects of that.

DR. WLKINSON. No nydriasis.

DR. NWER: There's no change in the skin color or
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bl ushi ng; there's no change in--

DR. NARI TOKU: | have to say | haven't | ooked for
it specifically, but | have never seen it.

DR. NUMER: No pupillary changes.

DR. NARI TOKU. | haven't seen any, no.

DR. NWER. Has there been a study of the
interrictal activity in these patients? |n other words,
with a device |ike an anbul atory nonitor to show that the
rates of spiking or the rates of subclinical electrographic
seizures are affected in any way by the use of this device?

DR. NARITOKU: | know in preclinical trials, it
reduced the spikes both in pantalene tetrazol treated rats
and nonkeys with alumna gel foci. In terns of human
clinical, I have to defer that.

DR. DUFFELL: No; | don't believe that we have any

data of that particul ar type.

DR. NWER: That's all | have.

DR. W LKINSON: Any other?

Dr. Piantadosi, one nore?

DR. Pl ANTADOSI : Thank you; | have several. is

t hat okay?
DR. WLKINSON. ©Oh, several; yes. W do need to
break for lunch at sonme point, so, we can continue the

questions after |unch.
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DR. PI ANTADOSI: | won't ask themall, then,

| am curious about sone of the data that you
haven't told us about, particularly study EO4. Could you
just tell us alittle bit about efficacy and safety in that
study?

DR. DUFFELL: Well, the material that | think you
have in front of you does present the overall efficacy
rates. | don't knowif we've got a slide handy that
summari zes that for us.

DR. PI ANTADCSI: Wl l, maybe nmy question is nore
phi | osophi cal. Wy have you chosen to highlight and present
EO3 and EO5 rather than E04?

DR. DUFFELL: Okay; that | can appreciate, the EO03
and the EO5 being the double-blind, active-control trial was
felt to be alittle bit nore robust as far as eval uating
safety and effectiveness. W are perfectly prepared to
di scuss the EO4 study, but it is an open-label trial with no
control other than the patient's own match control from
basel i ne, which was a short baseline.

DR. PI ANTADOSI: Right; well, | felt pretty
certain that that is what you would say. However, let ne
ask you the followng: the random zation--let's just deal
wi th random zation and then masking--the random zation in
the other studies is between the high and | ow stinulation,
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whi ch does notivate an unbiased, valid, high precision
conparison of high versus low. But | mght argue that that
is really not a very interesting question. The real
interesting question is efficacy, and as such, this study is
not random zed with respect to efficacy, because it is a
conpari son of baseline versus post-treatnent.

And if that is true, then, it seens to ne that EO4
is equally strong with respect to being able to draw
i nferences about efficacy. And if we pursue the sane
argunment with regard to masking, it seens unlikely to ne
t hat anybody on the stinulator would be confused about
whet her the stinulator is on or off because of the side
effects; therefore, the studies with respect to efficacy are
al so unmasked. Therefore, EO4 should be contributing
equally to inferences about efficacy. That is a comment.

DR. DUFFELL: Yes, and | can appreci ate where
you're comng fromon that. | nean, we took great strides
intrying to maintain what we thought was a very
integrity-oriented blinding in the EO3 and EO5 studies. The
purpose for the |ow treatnent group was to give those
patients a sensation of stimulation, so that in the event
that they were--1 nean, they knew sonething should be
happeni ng, that there was an electrical stinulus invol ved.

W wanted themto have sone sort of sensation that that
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phenonmenon was actual ly taking place.

O course, in the EO5 group, that phenonenon took
pl ace much nore frequently than it did in the | ow treatnent
group. So, | nean, we definitely feel as though the
patients were blinded with respect to a high or |ow
random zation during both of those studies, and further, we
instructed the patients during their interviews with the
doctors not to discuss the timng intervals for stinulation,
and the device was tenporarily cut off during those
eval uations so that there would be no observed phenonenon,
such the voice alteration that we heard earlier today by the
physi ci ans conducting the exans.

DR. PI ANTADOSI: | don't disagree that with
respect to high versus low, it is a random zed study, a
random zed, masked study. | guess what |I'marguing is that
that is really not a very interesting question for ne as a
panel nmenber. |I'mnore interested in efficacy, and, in
fact, sone of the things you highlighted show t he baseline
versus post-treatnent. That is the real efficacy. And with
respect to that, the study is neither masked nor random zed.

DR. DUFFELL: Well, we did, of course, do the
W t hin-treatnent- -

DR PI ANTADOSI @ Yes.

DR. DUFFELL: --analysis that you are tal king
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about and the blinded trials as well.

DR PI ANTADOSI :  Yes.

Let me ask you a couple of other nethodol ogic
questions as well. You showed fairly strong evidence, that
being the differences between the nedi ans and the neans,
both at baseline and post-treatnent. Those are very
different, indicating a high degree of skewness in the
distribution of responses; in fact, sonebody said--1 forget
who it was--during one of the presentations that the
responses were highly skewed. Yet, the primary statistica
out cone neasures and tests of efficacy were based on
T-tests, which are notoriously sensitive to skewness, and |
wonder if you could tell us alittle bit about why you did
that rather than sone transforned outcone or sone other
non- paranetric nmeasure of efficacy.

DR, DUFFELL: 1'd like to call Dr. Thonpson back
to the podium and I will let her address it froma
statistical standpoint.

DR. THOWPSON:. Again, |'m Jaye Thonpson.

Sei zure frequency, neasured at baseline or during
stinmulation in all instances was highly skewed, not normally
distributed, and that is expected; | have seen that in many
sei zure studies. But percentage change is very frequently
normal Iy distributed, and when you adjust for baseline, that
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mat hemat i cal adjustnment makes it normally distributed, and
that was very true in EO3; the percentage reduction in

seizure frequency is normally distributed; |ooks nice and

normal and then in EO5 as well. And so, our standard
anal ysi s approaches are valid. But in all cases, | think
you will see--and our subm ssions and, | believe, in nost of

t he panel packages, we woul d have non-paranetric anal yses
si de-by-side wth paranetric anal yses, so that you can see
that they were very conplenentary.

I n EO5, we did have sone m nor deviations due to
potential outliers, but in each case, non-paranetric
approaches were used.

DR. PI ANTADCSI: Since you brought that up, | was
actually going to wait and ask about it later, but maybe
this would be a good tine to get ny question answered. |
can't dispute it, but I ama little surprised that the
percent change, the way you calculated it, is normally
distributed. | wouldn't have guessed that. And scanning
down the list of patients that was provided to us in the
suppl enmental packet, it |looked to ne |ike the tails of that
di stribution mght be very fat.

Is that the case? O is it, in fact, literally
normal l'y distributed?

DR. THOWPSON: It is very normally distributed.
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We used the Shapiro-W I kes test and then, of course, also
the good old eyeball test, but especially EO03, there was no
devi ati on what soever, and seizure frequency is normally
distributed. And | have seen this phenonenon in other
studies that | have worked in. Seizure frequency is
routinely not normal when you just neasure seizure
frequency. That is highly skewed. But the percentage
change, when, in essence, you are creating an outcone
variable that is based on just the patients, then, you can
i magi ne how it could be normally distributed, the response
that you are seeing, because then, in other words, it is a
response instead of a nmeasure of seizure frequency, and it
is normal 'y distributed.

DR. Pl ANTADOSI: So, you didn't find any
particul ar concern over sonme of the outliers on either end
of the response distribution. | know there was one
i ndi vidual, | think, who had several hundred seizures and in
one direction, a very positive change and in anot her
direction a very negative change; no sensitivity to those
ki nd of apparent outliers.

DR. THOWPSON: No serious deviations. O course,
we did do anal yses where you included those and excl uded
themto see if the results changed drastically, and there

was not hing of concern. There was one patient who was
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excluded fromthe anal yses but not due to the fact that they
were an outlier. It was due, rather, to the fact that they
had i naccurate recordi ng of seizure frequencies. That

patient was included because of unreliable seizure counting.

But the other, we tried in all attenpts to do
anal yses where we can include all of the patients. And
then, just to nake sure that we felt confident with our
results, we did repeat the anal yses, excluding those
patients who could be considered as outliers to nmake sure
that the results were reasonable, and they were.

DR. PI ANTADCSI:  You might be the right person to
ask ny | ast question about the death rate, the overall death
rate on the studies. There seened to be a little bit of
i nconsi stency in the docunents about exactly how nany peopl e
died during the study period, and I think sonme of that was
due to which set of studies you were tal king about as the
denom nator. But ny question doesn't relate exactly to the
nunber but rather to the conparison group. You showed us a
series of other studies in simlar populations with roughly
simlar overall death rates. Are there adjustnents in those
series for the different ages of the patients in the
studi es?

DR. DUFFELL: The best person to answer that would

probably be Dr. Annegers and Dr. Hauser, who did the
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i ndependent eval uation of that.

DR. ANNEGERS: Fred Annegers, University of Texas
Heal th Sci ences Center at Houston. M trip was paid here,
and | have received contract support from Cyberonics, but |
have no financial interest.

As far as the death rates, we do have the table
that gives the SUDEP rates for a nunber of studies. Those
are all crude rates. They are sinply cases over
person-years. They don't take into account potenti al
confounders, especially the severity of epilepsy, and should
not be directly conpared.

DR. Pl ANTADOSI: Do you have any idea at all if
adj ust nents had been nmade for the age structures of the
study popul ati ons or sone attenpts had been nade to make
t hose rates nore conparable, how they woul d | ook?

DR. ANNEGERS: | can only surmse that it would
| ean towards the severity, given the severity and the
duration of the conplex partial seizures, the proportion of
patients that either had surgery or were considered for
surgery, and | think an adjustnment would, in terns of
conparing the Cyberonics cohort to the recent drugs, mnake
the difference | ess.

| have been attenpting to get agreenent fromthe

FDA and the various conpanies to allow a pooling of that
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data so that | could do an appropriate adjustnent of age,
etiology and other factors to answer that question nore
fully, but I can't right now

DR. PI ANTADCSI : Thank you.

DR. W LKINSON: Recogni zing that we had no break
this norning; that we had tinme for lots of extra coffee
dri nki ng before the session started--

[ Laught er. ]

DR. WLKINSON: --and that we do need to reconvene
at 1: 00 after lunch, if Dr. Deveraux would be wlling to
hold his questions until after |unch?

DR. DEVERAUX: | have one questi on.

DR. WLKINSON: One quick question; then, we can
all have the bl adder break.

DR. DEVERAUX: | would like to second Dr. Nuwer's
question about laterality of the seizures and of the vagal
stinmulation, because it is interesting with the PET scanni ng
data showi ng that there were sone | ateral changes.

My question is a nore general one and maybe one to
end the norning on and maybe even not appropriate for this
type of a neeting, but | ook at this device with concern
about one area. Assumng that it is approved, it is
actually rather sinple to use. That is one of the things

that you are talking about. M/ concern is that this is the
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type of device that should be used by the types of people
who presented this norning: Dr. Salinsky, Dr. Reid and
ot her people here who are in epilepsy centers who can deal
wi th very conpl ex seizure probl ens.

Has there been any thought, particularly from
menbers of your study groups, into how this device should be
handed out, literally? | worry about a neurol ogi st
sonepl ace saying he's got a tough case to manage; he's sent
to a neurosurgeon, and they slip in one of these devices
out side the auspices of an epilepsy center and particularly
neur ol ogi sts and neur osurgeons dedi cated to epil eptol ogy.
Maybe Dr. Hauser or Dr. Salinsky or others in the room m ght
want to comment on that.

DR. DUFFELL: | nmean, | can conment briefly before
Marty makes his statenment that, | mean, certainly the intent
of the conpany to nmake sure that the individuals who inplant
and treat with the device are adequately trained, and one of
the things that we are striving and working with the agency
over the labelling is to nake sure that the |abelling, of
course, very appropriately says what the device is and is
not capable of doing so that the expectations will be right.

We're not interested in seeing this thing
prescribed like aspirin for the treatnment of epilepsy. It
woul d be counterproductive to our comercial success years
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fromnow to have that happen. So, with that, | will let Dr.
Sal i nsky maybe additionally answer that.

DR, SALINSKY: | will just coment as a clinician,
and | share your concerns. | don't think this situation is
terribly different than the situation with the use of
several potentially toxic antiepileptic drugs and, frankly,
even with the situation involving epil epsy surgery, where
one m ght be concerned that not every patient undergoing
surgery is evaluated at one of the best centers prepared to
do that surgery.

| think it will basically boil down to an
educational effort through the conpany, through physicians
who have worked with the device, through the Epilepsy
Foundation of Anmerica, to educate neurol ogi sts around the
country as to the appropriate indication and to nmake sure
t hat surgeons who are inplanting the device are well-trained
with the inplantation

DR. WLKINSON. Al right; we will, then, take our
l unch break, and if we could, try to convene shortly after
1: 00.

[ Wher eupon, at 12:28 p.m, the neeting recessed

for lunch, to reconvene at 1:08 p.m]
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AFTERNOON SESSI|I ON

DR. WLKINSON. |If we could bring the neeting back
to order, sone of us want to nmake it hone tonight and not
have to adjourn to tonmorrow. |If we could bring the neeting
to order, we had not closed the questioning session, So,
ask if the panel has other questions of the conpany before
we begin the FDA presentations. | know | had one or two
gquesti ons.

In the animal study data that was presented to us,
there was a reference nmade to the risk of danage to the
vagus nerve at the tinme of inplantation if inproper
application was used, and | would Iike to knowa little nore
about that.

DR DUFFELL: Sure.

DR. WLKINSON: What is inproper application, and
how badly were how nmany nerves damaged?

DR, DUFFELL: I will call back on Dr. Reid, maybe,
to explain what sonme of the conplications could be.

DR REID: I'mDr. Steven Reid.

The question is what kind of conplications can be
seen with inproper application.

DR. WLKINSON: That's correct.

DR. REID: The principal concerns would be damage

to either the nerve or the electrode. Both are subject to
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damage if the technique is indelicate. The nerve itself
could potentially be damaged through stretch, excessive
retraction or excessive manipulation if any conpression
instrunments are used on it. The lead can be damaged if it
was i nproperly passed through the tunneler or inproperly
handl ed prior to its application around the nerve.

DR. WLKINSON: And how frequent is that likely to
happen?

DR. REID: | think it is very unlikely to happen
if the surgeon pays attention to the training materials and
uses good surgical technique.

DR. W LKINSON: Anot her question that | had:
wasn't clear how the stinulation paraneters were deci ded on
Wiy were these particular paraneters selected for study?

DR. DUFFELL: Maybe I could call on Dean Naritoku,
who has done sone work about the on-off interval in anim
nodel s as to why the 30 seconds and 5 mnute off interval
was chosen

DR. WLKINSON. And mllianperage, frequency, al
of those other paraneters.

DR. NARITOKU. Initial settings were selected on
the basis of findings by Wodbury and Wodbury in ani nal
testing, and what they have shown is that as they increase

the frequency of stinulation from10 to 20 hertz, they felt
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that the higher frequencies correlated nore with

anti convul sant efficacy based on the shock and the pantal ene
tetrazol nodels. The initial on-off paraneters were
selected largely on the basis of two observations. One was,
at | east anecdotally or what was reported in the initial
animals with status was that after they turned of vagus
nerve stimulation, there would be a | ag before the sei zures
cane back. But it was really selected on the basis of what
was thought to be a reasonabl e conprom se between

stinmul ation, safety and battery life.

Subsequently, sone tinme curve studies that were
done have shown that the effect of vagus nerve stinulation
is persistent for several mnutes, at |east against
pant al ene tetrazol; a single stinmulation of vagus nerve
stinmulation is about half maximal at 5 mnutes after
stinmulation. So, at least in animal studies and foll owp,
it seens like it's a reasonable interval to use. There are
sone investigators in Europe who have experinented with
reducing the interval stinmulation tine, and they have
reported, although not in a blinded study, that perhaps
reducing the interval nmay be nore efficacious. But that, we
do not have conplete data on

DR. WLKINSON:. The one other thing that | was

uncertain about on the report of the clinical studies that
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we have, predictors of response included treatnment baseline
sei zure frequency but al so psychosocial or psychiatric

di sorders as being a positive factor. That could also be a
negative factor if these patients were not accurate in their
sei zure recording. Wat does this have to do with epil epsy?

DR. DUFFELL: Well, with respect to the the
sei zure recording, renenber that the requirenent was that
they be able to keep an accurate diary, either by thensel ves
or by caregivers.

DR. WLKINSON:. And who checked the accuracy?

DR. DUFFELL: The accuracy woul d have been checked
by the investigator and study coordinators upon return to
the clinics as to consistency in the way that they were
recording the seizures. One of the great strides we are
taking to make sure that everything renai ned the sanme so
that we woul d have reliable and reproduci ble results during
the course of the study, and that included at the start of
the study, identifying on a one-on-one basis how a patient
characterized certain seizures or the caregiver, if they
were the one keeping the diary, how they characterized them
Then, the physician would, in turn, take that explanation of
| get a warm fuzzy feeling and then get dizzy and fall and
characterize that into, of course, the International League
definition, which we used for anal ysis purposes.
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sone of the prognostic factors, | could call upon our
bi ostatistician, who could perhaps give you sone--

DR. WLKINSON: Mre of a philosophic question
Wiy is a psychosocial or psychiatric disorder a benefici al
thing in the treatnent of epilepsy?

DR. DUFFELL: | don't believe that at this point,
| nmean, we would view these kind of as ad hoc anal yses that
we have done in the database. | nean, certainly, the trial
didn't set out to determ ne whether or not that was an
i nportant prognostic factor in determ ning treatnent
outcones, and | am not sure, quite honestly, that we would
have sufficient data within this cohort to say, indeed, that
this is anything other than a spurious finding in the data
and certainly, I would not think, should be anything relied
upon for prescribing treatnent.

DR. WLKINSON: Did you analyze w thout these
patients to make sure they were not biasing your results?

DR. DUFFELL: Let ne ask the statistician to
respond to that, because |I'mnot sure of the answer.

DR. SPYKER Dr. WIkinson, while she is com ng
up--this is Dan Spyker--1 should take the credit for that
collection of factors in the labelling. | ameager to, in
that section of the labelling which is relatively new,
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capture whatever we can to give an indication of which

i ndi vi dual patients mght respond. So, | think you are
correctly criticizing each one of those factors, and, in
fact, the lead reviewer is going to comment on that.

So, with your permssion, | will take the credit
for that silliness, and we can discuss it further after we
hear his report.

DR. WLKINSON. Al right; that would be a good
way to approach it.

So, other questions fromthe panel before we
proceed to the--yes, Doctor?

DR. KU | noticed that the patients were free to
turn their units on at will. Didthat add significantly to
the duration of stinulation?

DR. DUFFELL: You're tal king about turning it on
by use of the magnet.

DR KU. Correct.

DR. DUFFELL: W did not do in the EO5 study any
concerted neasurenents about magnet effectiveness per se or
how much that that may, indeed, have contributed to the
overal | observed efficacy rate. Really, what we would tel
the panel is that it is part of the prescribed treatnent
reginmen, if you will, and the observed effect, we presune,
could only be reproduced in a clinic setting if you

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



continued to use the nmagnet.

DR KU. But that certainly affects the total
anount of tinme that their brain is getting this type--their
vagus is getting this type of stinulation. Ws there any
sort of study where you knew which patients were using, you
know, doing the additional stinulation versus not? Because
your stimulated population is a non-uniform popul ati on.

DR. DUFFELL: No, there was no specific data in
EO5 col | ected on magnet use itself.

DR. KU Could have gotten that retrospectively
frombattery demand? | nean, many devi ces have a chip built
in or, you know, at least prelimnary devices to |og the
degree of use, or there is a demand switch

DR. DUFFELL: Just a nonent. Let nme confer.

[ Pause. ]

DR. DUFFELL: M coll eague was telling me that--I
mean, the generator itself does capture information relative
to the last 10 magnet uses, is it? Fifteen nmagnet uses.

So, certainly, a physician--1 tell you, why don't you cone
up and address that one? This is Brent Tarver from our
clinical research

MR. TARVER  Brent Tarver, Cyberonics.

The generator itself will show the date and tine

of the last 15 magnet activations. There is also a counter
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that increnments every single time. So, if you cone in at
one visit, and it is 100 tinmes, and another one, it's 150,

t hen, you know they have used it 50 tinmes between then. You
can check with the patient, and if they say that they have
used it 10 tines, and it says 50 or 50 and 10, you can take
the corrective action to go over with the patient howto
properly use the magnet.

DR. WLKINSON:. But you didn't use that as one of
your anal yses.

MR. TARVER Not in the EO5 study. Magnet
activation was | ooked at in the EO3 study. There is a
subsection of patients who used the magnet that showed
bet ween the high and | ow group that they were able to abort
sei zures nore successfully in the high group as conpared to
the |l ow group. There was a subsection of the | ow group
that, even though the magnet was turned off, they said that
t hey coul d abort seizures using it.

DR. WLKINSON: Yes, Dr. Ednonson?

DR. EDMONSON: |'ve got three questions, one
concerning battery life, the other cerebral dom nance and
the third, circadi an concerns.

Wth regard to cerebral dom nance, | guess you had
menti oned that worldw de, about 1,000 of these stinulators

had been i npl ant ed.
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DR. DUFFELL: Yes.
DR. EDMONSON: And | gather outside of the studies

that are presented here that nost of those were |eft-sided,

| eft vagal.

DR. DUFFELL: They are always left.

DR. EDMONSON:. Onh, okay.

DR DUFFELL: Yes.

DR. EDMONSON:. So, for right-dom nant patients,
| eft-handed, right-dom nant patients, | was wondering if

there is any analysis of those individuals to discern
whet her or not there m ght be some | ateral dom nant concerns
with regard to certain adverse effects, speech or whatever

DR. DUFFELL: Could you address that for ne,

Basi nf?

This is Dr. Uhman. Dr. U hman actually happens
to have the distinction of being the investigator here who
has done the nost treatnment wth the NCP device of all of
the investigators present.

DR. UTHVAN. The answer is no, sinply. But one
thing that | would like to explain to the panel is that even
with left-handed people, the left hem sphere is stil
dom nant for speech and | anguage in 60 to 65 percent of
patients. So, even if we | ook at those patients, it is
going to be close to a 50-50, and it won't show nuch

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



dj |

di fference.

DR. EDMONSON: Now, | think in one of the packets
| observed a chart with the battery life according to the
frequency and mllianps and so on and so forth. Over tine,

t hose who have extended after the study period and have had
several adjustnents of their stinulator, what is the average
stinmul ation paraneters and projected battery life?

DR. DUFFELL: The average mllianp output setting
for nost patients is around 1.25, and the anount of change
that occurs over the life of the device is generally mld
and limted, usually, to the output current.

DR. EDMONSON. So, if you were to make an average
projection for battery life, the average refractory patient
who gets this inplant, what woul d the average battery life
be?

DR DUFFELL: W report on our current generator
that we woul d expect about a 3 to 5 year battery life,
dependent upon the progranmm ng settings. And, of course, to
sone very small effect, nmagnet use.

DR. EDMONSON: Ckay; all right. And lastly,
insofar as circadian factors, one of the studies | ooked at
ultranonitoring and al so acid production and that sort of
thing fromvagal stinmulation. M concern would be during
sleep, with sone synpathetic activation renoved that perhaps
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i ndi viduals may be nore vul nerable to bradycardi c epi sodes
or sinus arrest and that sort of thing.

DR. DUFFELL: | would like to call on Dr. Bradley
Vaughn from North Caroli na.

DR. VAUGHN: Thank you for allowing ne to
participate in the panel discussion. M nane is Bradley
Vaughn. | amfromthe University of North Carolina. | was
one of the EO5 investigators; still currently amone of the
investigators in the XE5. | have no financial interest in
t he conpany, but ny travel was paid for by Cyberonics
Cor por ati on.

In regards to your question of the circadian
rhythmand relationship to the heart rate, bradycardic
events, what was found--and |I'd be happy to show you a graph
if you would like--is that there is a usual bradycardic
increase in bradycardic events in the period between
m dni ght and 8:00 a.m, and that is consistently seen both
in the baseline tine period and in the stinulation period or
the test period. There were no increased risks or rates of
bradycardia during that tinme period.

DR. EDMONSON. So, do you have a breakdown for

both studies by stinulation |evel wth--

DR VAUGHN: | have the EO5 dat a.
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DR EDMONSON:  Ckay.

DR. VAUGHN: Let's see--thank you.

This is for the EO5 study. | do not have the data
for E0O3. | do not believe Holter nonitoring was perforned
in the E0O3. But as you can see, the 8:00 a.m to 4:00 p.m
slot, tinme period, relatively | ow events of bradycardi a.
4:00 p.m to mdnight, obviously low and then, as you get
into both preinplant delta or the low stinulation and the
hi gh stinulation paraneters, there are increased events of
bradycardia. However, they are not statistically different
bet ween the groups, and that would be nore likely related to
the circadi an rhyt hm of bradycardic events than the inplant.

DR. EDMONSON: And so, the nean heart rate for the
patients in the study versus our normor the average
patient, no seizures, nornal--

DR. VAUGHN: No seizures, no nedication, that
anal ysis has not been perforned in this study, obviously,
because we used all patients who had epil epsy on one to
three anticonvul sants. [|If | may, about nmy experience in
research with regard to this, in general, patients who have
epi l epsy and are on anticonvul sants generally have a mld
increase in their heart rate conpared to normal controls.
That is nost likely related both to their epilepsy

interrictal abnormality in the autonom c nervous system and
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t he anti convul sants.

DR, WLKINSON: Dr. Deveraux?

DR. DEVERAUX: Just another question |I'm kind of
curious about with sone of the information that's conme out
in recent years about lead difficulties with pacenakers,
cardi ac pacenmakers. | realize that not many of these
patients have been studied for |ong periods of tine, but are
there any issues that have cone up in the |ongest-studied
patients about lead difficulties? You nentioned an increase
i n i npedance but about |eads breaking and so forth? Any
i ssues about that?

DR. DUFFELL: W had a very few |l ead breakages in
the early pilot studies with the prototype devices, if you
wll, but there was a redesign of the | ead which basically
i nproved the welding of the ribbon portion to the end of the
| ead, and since that tine, it's been ny understandi ng--well,
not my understanding; | know that we haven't had any
reoccurrence of that kind of a design-related failure.

DR. WLKINSON: Yes, and then, we need to give the
FDA presentati on.

DR. SPENCER: | have a few questions. Looking at
the efficacy, there seens to be a trenendous anount of
variability between centers, and, in fact, it is ny reading
that seven or eight of these centers have not nuch efficacy.
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And in other centers, the efficacy seens to be very good.

s there any explanation for that, and have you investigated
possi bl e causes? | nean, we could enunerate a nunber of
those. Do you have any insight into that?

DR. DUFFELL: It is a good observation. It is one
| don't have a really good, clear answer for. It just so
happens | have the best and the worst here in the roomtoday
as far as centers.

[ Laught er. ]

DR. DUFFELL: Maybe one way to address it would be
to have Dr. Salinsky--1'"msorry, Marty, | know you' re one of
the best, but | wonder if you could address her question.

MR KEELY: |If we could speak directly into the
m crophones, the transcribers could pick up the questions
easi er.

DR. SALINSKY: | have the distinction of having
the center with the worst results.

[ Laught er. ]

DR, SALI NSKY: And nmy only explanation is | had
eight patients studied at ny site, and it is just sinply a
statistical oddity with small nunbers of patients in a
mul ti center study that sone centers will conme out snelling
li ke roses, and sone centers will come out with very poor

results.
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| was also involved in the EO3 study, and if you
| ook at the site-by-site data in the EO3 study, | had one of
the best profiles of results. Again, | think this is the
fact that | had eight patients in that study as well, and
wi th eight patients, anything can happen.

DR. SPENCER: A couple of nore questions. There
is sone nmention about wthdrawal of the stinulation and the
effects that it m ght have, suggesting, simlar to drug
treatnent, that w thdrawal m ght cause an exacerbation, a
rebound effect. Has that been studied, and does it ever
represent a danger? Can it represent predisposition to
status epilepticus, for exanple?

DR. DUFFELL: No; we have no reported of either
status or clustering of seizures occurring after
di scontinuation of stimulation, either due to intentional
turning off the device or due to battery |ife depletion.

DR. SPENCER  So, the comments about rebound
represent a mnor degree, or was that investigated at all?

DR. DUFFELL: Actually, yes, we did do sone | ook
at rebound. The best studies, quite honestly, froma design
standpoint for that were the early pilot trials, in which
there were control periods applied after the device had been
of f, which the device was purposely cut off. Unfortunately,

the EO3 and EO5 studies, by that tinme, since we knew enough
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about the functionality of the device, nost of the
investigators felt it was a bit unethical to ask soneone who
had had a response to cut it off, to basically do a
chal l enge type trial. So, we haven't had any experiences in
t hose popul ati on except where the battery has depl et ed.

But what we do see when the battery does deplete
is that there is usually a gradual return of baseline val ue
over a 2 to 3 week period, at which tinme, it wll, you know,
approach back to where the patient basically was before.

But we have not, like | said, seen any occurrences of status
or abrupt increase in seizure frequency as sonetines m ght
be seen with an i medi ate withdrawal of an antiepileptic
drug.

DR. SPENCER: Could you address the data that's
available with regard to efficacy in adol escents? To ny
perusal, in the EO3 and EO5 studies, there are a total of 20
adol escents, of whom nost received high | evels of
stinmulation; is that the correct interpretation?

DR. DUFFELL: That's correct. Actually, | would
like to call on maybe another one of my clinicians to
address that. | think Chris DeGorgio, and Chris, maybe you
can address below 12 as wel|.

DR DEGORA QO As far as the pediatric

popul ation, to date, there have been 65 children enrolled
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all together between the ages of 3 and 17 years of age.
Forty-five enrolled in EO4 and 20 in EO5. | could put up
t hese.

Al'l together, there have been 21 in EO04 who were
| ess than 13 years of age, as young as 3 years of age.
Overall, the nmean age in the pediatric popul ation was 12
years of age, again, the youngest being 3 and a half years
of age. Thirty-one had either partial seizures or a mxture
of partial and generalized tonic-clonic seizures; 14 had
primary generalized epilepsy. There was a nean of 17
percent in the nmedian reduction with 17 percent of that
popul ati on, and 22 percent had a greater than 50 percent
reduction in seizures.

For the EO5 popul ation, 20 children were
inplanted. There was a nean reduction in seizures of 26
percent in that popul ation. Because of random zation, 16
were in the high group; four were in the I ow group. There
was a significant increase in wellbeing and no deterioration
of cognition in that population. In a wthin-group
conpari son, because the control group is too snall
Wi t hi n-group conparison showed a highly significant
reduction in seizures at the P less than 0.006 |level in
terms of the high treatnment group

In terns of safety, the nbst common adverse events
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were very simlar to adults: 62 percent had hoarseness; 43
percent reported cough; 43 percent reported sone nausea or
vomting. Only one death occurred in the children,

pedi atric population, a 16-year-old. It was not
device-related. It was related to an aspiration which
occurred after a seizure, a prolonged seizure.

So, overall, in the very young popul ation, 21
children less than 13 years of age have been inplanted. So,
that neans that 24 children in the adol escent range between
13 and 18 were inpl anted.

DR. SPENCER. And finally, with reference to the
children, what quality of life outcone neasure instrunments
did you use, and were they validated for an adol escent
popul ati on?

DR DEGORA O Wwell, in the EO5 we used the sane
measures, | believe, that we used in the adults, unless--so,
there was no difference in the outcome neasures in that
group.

DR. SPENCER: Because those, | nean, nost of the
instrunments you listed are not validated for use in
adol escents.

DR. DEGORA O That's correct.

DR. DUFFELL: Let ne call on Anne Dam ano, who is

our expert in that area, and maybe she can address--
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M5. DAM ANO  Actually, you are correct. Sone of
them are not validated in an adol escent popul ation. The
SF- 36, however, has been used in patient popul ations down to
the age of 12.

DR. WLKINSON:. Al right; well, I think we really
shoul d go ahead and have the FDA presentation. There wl|l
be plenty of time for questions further.

Sonet hi ng pressing, Dr. Ednonson?

DR. EDMONSON: Just one basic question for the
record, and | think |I read that: the request for approval
is for 12 and up, right? 1Is that correct?

DR. DUFFELL: That is correct.

DR. EDMONSON: Ckay.

DR. WLKINSON. So, for the FDA presentation
Frank Lacy, | guess, is the first presentation.

MR. LACY: Good afternoon. M/ nane is Frank Lacy.
| am an electrical engineer. M presentation will highlight
the nonclinical data in support of the safety and
ef fectiveness of vagal nerve stinulation.

Three different animal nodels of chemcally or
el ectrically induced focal and generalized seizures showed a
reduction in the nunber of seizures. In contrast to what
the sponsor stated this norning, FDA does not believe that

this reduction was specific to only the vagus nerve.
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Stinmulation of Cfibers which was evidenced by a decrease in
heart rate was necessary in the animals for effective vagus
nerve stinulation and reducing seizures. As a result, in
the clinical trials, the I eft vagus nerve was stimul ated
bel ow t he cardi ac branch. Stinulation at this |ocation has
been shown to have |l ess effects on cardiac function.

The nmechani sm of action is unknown. However, the
literature does support that there were specific changes in
the mdbrain and brain stem

Two safety studies were performed on rhesus
nonkeys, one involving a titaniumcuff electrode and the
other involving a platinumspiral electrode. There was no
stinmul ation-rel ated danage to the axons. There was al so
anot her study conducted on sheep, where the nerves of three
sheep were renoved and exam ned. The right nerve was used
as a non-stinulated control, while the I eft vagus nerve was
stinmul ated. The axons were found to be intact; however,
there was epineural fibrosis as well as fatty infiltration
in both nerves, and this was attributed to the presence of
the el ectrode material and not due to stinulation.

However, nechani cal damage caused conpression of
t he axons, which was attributed to poor strain relief.
Because of this surgical problem the strain relief |oop was

pl aced close to the site of the electrode to relieve tension
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at the site of the nerve. Wthin the limts of the ani nmal
safety studies, the animl data supports the safety of vagus
nerve stinulation.

The sponsor provides several safety features to
guard agai nst potential nerve damage. There are DC bl ocking
capacitors in series wth each |lead of the stinulator to
prevent overstimulation due to |ong pul se widths or short
circuits.

The sponsor al so provides a m croprocessor within
t he i npl antabl e pul se generator to tinme out the anmount of
stinmulation. Essentially, there is a watchdog code which is
related to frequency and anmount of stirmulation in ternms of
tine.

This is a graph of the watchdog organi zati on,
essentially, which is the code enbedded in the
m croprocessor of the inplantable pulse generator. The
green area that you see here represents where no nerve
damage occurred during the animal study. The red area that
you see here represents where nerve damage occurred during
the ani mal study, and then, finally, the blue area here
represents the operating range of the Mddel 100-B generator,
using version 3.8 of the software, and these areas are
plotted for frequency of stinulation versus the anount of
stinmul ation.
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Agnew and McCreary, as well as Bulora at the
Hunti ngton Medi cal Research Institute advised the sponsor on
stinmulus paraneters that woul d be considered safe based on
the animal data. The inportant thing to point out about
this slide is that there is an inverse rel ationship between
the frequency of stinulation and the anount of stinulation.
The tinmer essentially will reset to zero output stinulus
when the amount of time or the amount of stinulation has
been exceeded. Irreversible chem cal reactions due to
charge injection can cause changes in the tissue or
el ectrode, which can be avoided by limting the charge
densities.

Agnew and McCreary has set the limts for the
charge densities for the anode and cat hode respectively here
as 167 and 250 mi crocul ons per cm. The sponsor provides an
el ectrode material of platinumwth a surface area on the
order of 0.07 cnt. The typical charge densities that the
sponsor uses or stinulates with are well belowthe limts
establ i shed by Agnew and McCreary. This is inportant,
because this Iimts the effect or the pH change in the
ti ssue that surrounds the el ectrode.

The maxi mum current supplied to the nerve is 15
mllianps. This is related to the maxi num vol tage and the
| onest | ead i npedance, which are 12 volts and 800 ohns
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respectively. This is within the guidelines established by
the American Association of Medical Instrunmentation or AAM
gui delines for inplantable peripheral nerve stinulators.

Typi cal | ead i npedances once the physician turns
the stinmulator on are on the order of 3 kilohns to 5
kil ohns. This | ead inpedance remains rel atively constant
after the physician turns the stinulator on. This yields
currents supplied to the nerve on the order of 2.4 to 4
mllianps and, again, referring to the last slide, this
results in charge per phase as well as charge densities
within the data accrued by Agnew and M Creary.

And then, finally, the sponsor provides |abelling
to the physician in order to increnment the output stinulus
via the programm ng wand and the conputer.

| would like to thank Steve Tertel for hel ping Dr.
Costell o and nyself with the slides and present Dr.
Costello, who will present the findings fromthe clinical
data. Thank you.

DR. COSTELLO  Good afternoon, Dr. WIkinson and
menbers of the panel. This afternoon, I will be discussing
i ssues regarding the safety and effectiveness of the vagus
nerve stinulation device.

The proposed indication for the NCP systemis that

it would be used for the reduction of seizures in adults and
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adol escents over the age of 12. It would be an adjunctive
therapy. Up to three antiepileptic drug nedi cations woul d
be used in patients with partial onset seizures, with or

W t hout secondary generalization.

The i ssues which FDA has regarding the safety and
effectiveness are summarized on this slide. It is hoped
that the panel will advise FDA on the clinical inpact of
these issues. As the sponsor has already stated, there are
five clinical trials of the NCP system The EO1 and EO2
studies were pilot studies. | wll be focusing primarily on
the EO3, EO4 and EO5 studies, which were the | arge,
mul ti-center trials. The EO3 and EO5 trials were
random zed, controlled trials. However, the E03 study was
anended to enroll up to 200 patients. As you can see, when
the PVA was submtted, only 115 patients had actually been
stinulated with the device.

As a result of this, as well as other protocol
devi ati ons, the sponsor was asked to performa confirmatory
study, which was the EO5 study. The EO0O4 study was an
open-1| abel | ed study which had nmuch broader inclusion and
exclusion criteria, thus allow ng vagus nerve stinulation to
be brought to a | arger amount of the epil epsy popul ation.

The first issue to be discussed is what is the

best primary effectiveness neasure or neasures to be used in
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eval uating the vagus nerve stinulation system There are
three primary effectiveness neasures, either the nmedi an
percent change in seizure frequency, the nean percent change
in seizure frequency or the nunber of patients who had

recei ved 50 percent or greater response. Either one or al

of these nmeasures were used in the EO3 through EO5 studies.

This slide denonstrates the change in seizure
frequency for the EO5 study. As the sponsor has stated this
nmor ni ng, the high group were patients who were stimnul ated
using stimulation paraneters that were expected to result in
opti mal seizure reduction. However, the |ow group were
stinul ated at paranmeters which caused sensation but was not
expected to result in optimal seizure reduction.

As can be seen, the nedian percent change for both
the high and the | ow groups were approxi mately 20 percent.
In both the high and the | ow group, there were patients who
were very good responders, becom ng essentially
seizure-free, as well as patients who were poor responders,
having 100 percent or greater increase in their seizure
frequency.

FDA has exam ned both individual and group
characteristics of these patients in an attenpt to predict
who woul d be either good or bad responders. W were unable

to find any individual or group characteristics that would
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predi ct success or failure.

The effectiveness results are shown in this table.
The val ues are presented for the high and the low group in
both the EO3 and EO5 random zed controlled trials. In
contrast, the open-label EO4 trial, where patients were all
stinulated at optinmal stinulation paraneters, has only one
value. 1In the EO3 study, the nean percent change, the
medi an percent change and the nunber of patients who had
greater than a 50 percent response were all statistically
significantly inproved. However, the P value is not
corrected for the two interim anal yses which had been
performed on the stater.

In contrast, the EO5 study had a statistically
significant change only in the mean percent change. The
medi an percent change and the nunber of patients who had
greater than a 50 percent response was not statistically
significantly different between the high and the | ow groups.

In addition, the EO3 study stinulated patients
every 90 m nutes, as conpared to the EO5 study, where
patients were stinulated every 180 m nutes. The sponsor
this norning has discussed reasons why the EO3 group
potentially was so | ow, and using the inclusion/exclusion
criteria of the EO5 study, did result in approximately a 15
percent reduction. However, if you examne this data froma
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type of dose-response in terns of 90 m nutes versus 180
m nutes, we would still expect a |ower value in the EO5
group relative to the EO3 group

In terns of the open-label EO0O4 study, the nean
percent change was not significantly different. It was only
a 7 percent change, while the nedian percent change and the
greater than 50 percent responder rate was statistically
i nproved.

These are secondary endpoi nts which were exam ned
during the EO5 study. Both the within-group analysis for
the high and the | ow group, the conparison of the
stinmulation to baseline, were statistically significantly
i nproved. However, other secondary endpoints, the nunber of
sei zure-free days, the nunber of days between seizures,
seizure intensity and duration, were not significantly
inmproved. In terns of gl obal evaluations, there was a
statistically significant difference between the high and
the I ow groups as rated by the patient and the investigator.
In terns of the wthin-group analysis, all three evaluators
considered the patients significantly inproved with
stinmul ation.

These were sonme of our other quality of life
measures that were perforned during the EO5 study. Although

sone of the individual tests in these neasures were
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statistically significantly inproved, as woul d be expected
by chance, the overall tests did not show a statistica
significance between the two groups.

The next issue which | would like to address is
the long-termdata. As can be seen in the extension phase
of the XE5 study, here are the results of the random zed,
controlled trial and then followp at 4, 6 and 9 nonths.
Bot h the nean percent change and t he nmedi an percent change
during the extension phase showed approxi mately a 30 percent
sei zure reduction for these patients. However, this data is
confounded by the fact that the patients were changing their
medi cations during this period.

Simlarly, despite optimal antiepileptic drug
t herapy, only 20 percent of the patients in the extension
phase, using a last visit carried forward anal ysis, had 50
percent or greater reduction in seizures. One-third of the
patients had sone type of an increase in seizures, with 17
percent having greater than a 25 percent increase.

The final issue which FDA would |ike to discuss is
the safety issue. The safety issues will be discussed in
three categories: serious adverse events; the issue of
i ncreased seizures and the issue of SUDEP, or sudden
unexpected death in epilepsy. This slide sumrarizes the
patients who dropped out of the E03, E04 and EO5 studi es.
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do want to nention that the question was raised this norning
regardi ng synpathetic activity. Al though there were no
cardiac or respiratory events neasured by Holter nonitoring
or pulmonary function tests, patients did significantly
conpl ain of dyspnea during stinulation.

In terns of the EO3, EO4 and EO5 studies, one
patient in the EO5 study dropped out due to a |eft
hem di aphragm paralysis. It is thought that this is due to
an anatom cal anomaly in the area of the vagus nerve. One
patient in the EO3 study dropped out due to left vocal cord
paral ysis. This was due to a generator malfunction which
has since been corrected, and this adverse event has not
reoccurred. One patient suffered a nyocardial infarction
and decided to withdraw fromthe study.

In terns of the patients who are followed fromthe
acut e phase, which would be 3 or 4 nonths, depending on
whet her it was the EO3, EO4 or EO5--EO03 and EO5, the acute
phase was 3 nonths, and EO4 it was 4 nonths to 1 year--five
patients died. It is inportant to realize that one patient
did die of aspiration pneunonia, and there is a warning
proposed regarding aspiration for this device. And siXx
patients dropped out due to |ack of efficacy. It is
inportant to realize that 95 percent of the patients

continue to use vagus nerve stinmulation at the end of 1
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year. Eighty-two percent are using it at the end of 2
years, and 69 percent are using vagus nerve stimulation at
the end of 3 years.

This slide shows each of the studies and the
percent seizure increase. As you can see, in each of the
studies, there were patients who had greater than a 100
percent increase. In the EO5 study, the range went up to a
234 percent increase, while in the EO4 study, it went even
hi gher, to a 680 percent nmaxi mum range.

This slide summari zes the 17 deaths that are known
to have occurred in patients having a vagus nerve stinmul ator
inplanted. This includes all of the patients in the
clinical trials as well as patients who have the device
outside of the US, where it is in comercial use. Again,
note the one patient who did die of aspiration pneunoni a.

As of June 1, when this slide was nade up, there were four
SUDEP deat hs, three probable SUDEP deat hs and three possible
SUDEP deat hs. The sponsor has since provided evidence that
one of the SUDEP deaths was actually a possible SUDEP death
In addition, two patients died of accidental drowning.

This slide shows a conparison rate of various
studies in epilepsy popul ations conparing the SUDEP rate to
that found with the Cyberonics device. | would like to
bring your attention primarily to the Lanotrigi ne and
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Gabapentin clinical trials, drugs which have recently
approved for partial onset seizures by drugs. The val ue of
4.2 is quite inline with that found in the Gabapentin
study. This value is for definite and probabl e SUDEP rates.
When the possible SUDEP rates are added in, the ratio is
6.1. If you do include the two drownings, the ratio rises
to 7.3. In sunmary, possible SUDEP does increase the SUDEP
rate with the Cyberonics device.

In summary, effectiveness in the confirmatory EO5
study was found when the nean percent change was used as the
primary determ nant of effectiveness. However, using the
EO4 study, the nean percent change was not statistically
significantly different. |In terns of the safety, there are
patients who have | arge increases in seizure frequency, and
we are at this point unable to predict which patients these
will be. The nortality rate for the study was 10.4, and the
SUDEP rate for definite and probable is 4. 2.

Thank you very nuch. Are there any questions for
either M. Lacy or nyself?

DR. WLKINSON: Yes, Dr. Piantadosi is first.

DR. PI ANTADCSI : Thank you.

I"mstill alittle worried about the death rates
that we are seeing. Are the figures that you presented us

essentially identical to those that we saw earlier? O have
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t hese been adjusted for severity of disease and age?

DR. COSTELLO No, they have not been adjusted for
severity of disease or age. There is sonme discrepancy in
terms of the nunbers that were presented this norning. |
used a different nunerator. It was a nore recent of 1,635
years. The firmhad conputed a SUDEP rate of 4.5, based on
1,335 years. One of the sponsor's investigators did nention
today that the | evel was even | ower; however, this data has
not been provided to FDA

DR. PI ANTADCSI: |If we were being very
conservative here, and we took your last |line, which are
definite, probables and possible, including the drownings,
whi ch, to ny naivete, would seem appropriate to include,
then, the 7.3 is one of the highest rates in the series that
you showed a nonent ago, recognizing the fact that there are
sone difficulties in conparing these rates because of the
differences in severity of disease.

Are you concerned by that? Should we be concerned

by that?

DR. COSTELLGO Conparing it to the Lanotrigene
trial, it is higher, and I am concerned regardi ng the
conparison to the Lanotrigene trial. However, these are

patients who are refractory to many nedi cations; who are
severe patients, who do not even have the option of surgery,

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



dj |

and | amnot famliar with the patient popul ation that was
used for the Lanotrigene and Gabapentin trials. So, they
may, in fact, be a nuch | ess severe popul ati on, and when you
conpare the data to Nashef, which was surgical candi dates
for epilepsy, it is lower than his nunber of 9.3.

DR. PI ANTADCSI: Yes; well, one of the things
that's concerning nme is that the endpoint being neasured in
all of these studies is, in sonme sense, a surrogate,
counting the nunber of seizures. | realize that to the
patient and to others, it is a very inportant endpoint, but
it my not be as definitive as sone other things that we
could neasure. And there are nunerous exanples in the
met hodol ogic literature about the weaknesses of accepting
clinical trial data based on surrogate outcones, and | would
point to, as a recent and a very dramatic exanple, the
cardiac arrhythm a suppression trial, in which the study was
desi gned and t he endpoi nt was sel ected on the basis of
| ooking at arrhythm as and suppressing themw th a drug.

And the studies originally seened to show that the
drug was effective in suppressing arrhythmas. The probl em
was that it was so good in suppressing arrhythmas that it
was killing people, and the nmechani smwas not understood
until much later and wasn't even believed until the results

of the random zed tri al
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So, | amvery nervous when | see high nortality
rates associated with a supposed benefit, even though we
don't have a way biologically right now to connect the two.
So, that is why | have harped on this this norning and why |
amstill very nervous with this high death rate. What's
your sense of that? | nmean, |I'mstruggling to get sone
reassurance that ny concerns are not well -founded.

DR. COSTELLO | really can't say anything nore
than what | said regarding the surgical candi dates. Maybe
Dr. Duffell would like to discuss it.

DR. DUFFELL: Thank you, Dr. Costello. | really
think it would be probably inappropriate for me to conment
onit, since |I've got two experts here, one of whom | know,
actually worked on the Lanotri gene paper. Maybe | could
call Dr. Annegers and Dr. Hauser both up to comment on |
think what's nost inportant here is that we make sure that
the rates that we're reporting on here are apples to apples
froma conpari son standpoint, and maybe they can go into
that and al so speak about standardized nortality ratios as
wel | .

DR. ANNEGERS: Shawn, could | have sonme help with
the projector?

Fred Annegers again from Houston. Let ne try to
gi ve some background. First of all, | think it's inportant
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to point out that in all of the recent trials of the new
epi |l epsy drugs, this phenonenon of SUDEP has arisen, that

t here appeared to be an increased appearance of sudden,
unexpl ai ned, unexpected death in individuals with
intractable, conplex epilepsy. Normally, they are found
dead in bed is the nost common situation, and this has been
a subject that has been debated in the epilepsy literature:
to what extent is this a real phenonenon related to epil epsy
and the severity of epil epsy.

But because of the increased incidence in all of
these recent trials, a panel was put together by the FDA and
t hen Burroughs-Wl |l come to evaluate the deaths in the
Lanotrigine trials. Mself, Dr. Litsma, a neuropathol ogi st
from Chi cago, and four others were assenbled to put together
criteria for SUDEP and to evaluate the deaths in the
Lanotrigene trial and try to decide whether or not it was
el evated and whether or not it was related to the drug.

And the definition that we produced, although it
was done, | believe, in 1993, was not actually published
until Epilepsy of this January, but it's available in an
article with Litsma as a first author. | won't go over the
definitions unless we need to, but these were the
definitions for SUDEP, nostly on the circunstances. One

problemis we needed a working definition that woul d deal
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with the highly variable information avail able on
ci rcunst ances of death and whether or not autopsy was
avai |l abl e.

So, SUDEP is generally put into three categories.
One woul d be definite, where the circunstances of the death
nmeet the criteria and autopsy is avail able. Probable would
be where the circunstances of the death fit the criteria,
but autopsy is unavailable. Possible would be where there
is a conpeting explanation, but SUDEP is considered
possi bl e, and then, others would be considered not SUDEP

This is fromour report that you had that was
based on the experience. | think the reason for the
slightly different nunbers is that we were using for our
report that went wth the subm ssion a cutoff date of August
15, 1996, which included a certain nunber of person years
and 15 deaths at that tinme, and taking the probable
possi ble, we had 4.5, and here, we did a conparison with the
other trials. Again, | want to stress you don't want to
conpare these directly, because these rates are not adjusted
even for age, |let alone severity of seizure, but the point
is they are in approximtely the sanme range.

| want to address the drowning issue, because |
think there has been sone concern there. 1It's |long been

known that drowning is a major problemw th epilepsy, and,
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of course, a seizure-related death due to drowni ng, which

m ght be due to a seizure while swmmng or a seizure
causi ng subnersion, neither of those are considered SUDEP in
any of the studies that |1've been on. |In the study that we
did of the 15 deaths, three had drowning. The two that were
menti oned before, we all thought had an obvi ous non- SUDEP
expl anation. One was an observed seizure while swnmng in
the Red Sea, and the other was a case where there was an
injury and, | think, a fall into a pool found subnerged, and
t he autopsy was consistent with drowning. So, neither of

t hose were consi dered SUDEP

Athird death fromthe United Kingdom found dead
with head in bath in the bathroomwas a very difficult one,
and we had that one in the possible category.

So, this is just the conclusions that you already
have, that we used the sane nethods as in the Lanotrigene
study and sone of the other recent SUDEP studies that Dr.
Litsma, Dr. Hauser and | have been involved in. W do feel
and, as | was asked before, that probably, this cohort is
wei ghted at | east to sone degree towards higher risk, and if
appropriate adjustnent could be made, woul d probably be nore
like the overall rate of the other recent drugs, although
can't do that now with information avail abl e.

And in conparing to surgical series, we feel that
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this cohort is simlar to what we woul d expect, given the
nature of the patients, rather than related to the device.
On the last one | show, we do have an update now using the
new deaths that Dr. Costello nentioned. There have been two
deaths that we're aware of since we did our study August 15,
1996, and during that tinme, there have been approxi mately
667 patient years. The two deaths are both fromthe UK
Both m ght be SUDEP, but | wouldn't want to try to classify
at this tinme because | think it should be done through the
sane review and adjudication as we did on the others, but
even if we assune for now they're both SUDEP, it would nean
the interval rate of definite plus probable SUDEP since 10
mont hs ago would be 3 per 1,000. So, the two that we have
had since then would be the 3 per 1,000. | think sonebody
said it was less, and less only neant in the interval rate.

If we now take the total experience of the 2,000
person years of observation through the present, the SUDEP
rate of definite plus probable would be 4 per 1,000 person
years.

DR. DUFFELL: Thank you.

Dr. Annegers wal ked us through the nunbers. |
woul d |i ke, maybe, Dr. Hauser to kind of close it with a
clinical perspective on what these nunbers nean to the
practicing neurologist as far as interpreting this for
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patient information.

DR. HAUSER  Yes; | am Al an Hauser; | amon the
scientific advisory board for Cyberonics, and ny way has
been paid here. | have no other financial commtnent or
obligations or recipient fromthe conpany.

| would just like to stress that in terns of the
guestions of the submersion deaths or drownings, at this
point, the British studies, the studies which are being done
in Geat Britain and the studi es which have been done in
this country with patients worldw de, for instance, the
Lanotri gene study woul d not have included as cases these
subnersion deaths. W know that there were sone cases in
t hese conpari son groups who had drowned. | don't know how
many there were, but | think for appropriate conparison, and
granted, we can't do this by age, by severity and other
things, but | think for appropriate conparison, we should
not include at this point subnersion deaths or deaths by
dr owni ng.

| feel nyself that the frequency that we're seeing
of sudden death within this cohort is simlar to that which
has been reported both fromthe drug trials with severe
cases and done in patients with relatively simlar age
limtations, although we can't say that the age distribution
of the cases are simlar. And | think it certainly is
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consistent wwth and actually a bit |less than the studies
t hat have | ooked at the frequency of sudden, unexpected
death in surgical series, the people being evaluated for
surgery and surgery failures.

| guess ny bottomline is | don't think that the
sudden death is an issue specific to the device. It's a
specific issue in terns of people with bad epil epsy.

DR. COSTELLGO | al so have just one other conment.
I n your packets that you received, there was a consult from
drugs regarding the issue of SUDEP, and in terns of the
definite and probable SUDEP rates, the drug people felt it
was totally in line with the recent Neurotin clinica
trials.

DR. SPYKER That's on the top of page 29, 4-29.
This is the same teamthat G eg Burkhart and John Feeney
wor ked on, Lanotrigene, in fact. And perhaps as inportant
is that they sent us the labelling for Lanotrigene. On the
bottom of page 10, the last few |lines on page 1-10, is the
SUDEP | anguage that they crafted--it sounds |ike sone of the
fol ks here helped wwth that--for the |labelling, and I would
expect that if this drug cones for approval, we wll do
sonet hi ng al ong those |ines.

DR. PI ANTADOSI: Could | just ask the FDA very

directly--1"mnot confused about what the conpany thinks,
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and | really amnot interested in the nuances of how SUDEP
is defined. 1s the FDA satisfied that this device is not
associated with an el evated risk of death, all-cause
nortality, whatever you want?

DR. COSTELLGO | believe that, based on the data
whi ch we've gotten in terns of, like, Holter nonitoring
effects, cardiac effects, that there had been no patients
except for that one who had a nyocardial infarct, there have
been no patients who have died of nyocardial ischema, which
woul d be one of the things which | would be concerned about
with stimulation of the vagus nerve. So, | believe that the
death rate should be conpared to that in the drug trials,
and | amaware, as | had said previously, that the drug
trials do use | ess severe patients.

So, to answer your question, | don't believe it
has been shown that the high death rate is directly rel ated
to the device. However, we only have 2,000 patient years of
experience and a limted nunber of patients. At the request
of FDA, the firmwas very responsible in terns of |ooking at
the SUDEP rate. | think--1 could be wong--that there were
i ke seven SUDEPs in the United States, and we said to the
firm well, this is not a very large population; wll you go
out and | ook at the commercial population? And they tried
to contact every single patient outside the United States
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who has used this device, and they were able to cone back
with data on all of the patients, | believe, except for the
patients in Australia, which were six.

And again, as you heard this norning, the device
has not been taken off the market in Europe for any reasons
related to safety, and in the limted experience, then, that
we have, | cannot say that | believe that there is an
i ncreased risk right now, but I would not want to rule it
out either. | think that would require a | onger-term study.

DR, WLKINSON: Dr. Nuwer, you were next.

DR. NWER:  Yes; | thought that the question to
Dr. Hauser and Annegers was al so along the lines of whether
there was a difference in the inclusion/exclusion criteria,
conparing this study to Lanotrigene's study or the
Gabapentin study, and | didn't think | got a clear answer to
whet her or not there was a difference in the patient
category, although there was an allusion to that at one
poi nt .

DR. COSTELLO  Doctor?

DR. HAUSER  For the EO3 study, | think there
woul d be no differences in inclusion or exclusion. W
feeling, though, is that the relatively high proportion of
peopl e who had had surgery, that is, about 15 or 20 people
in the EO3 study, is probably higher than that in the other
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studies. | can't say exactly what the frequency of surgical
failures are in the other drug studies.

The EO5 study, which, in fact, has, from our
foll owup data, has a sonewhat |ower rate than the earlier
studies, if we assune that these | ater cases have really
conme fromthe EO5 study, differed only in that we excl uded
i ndi viduals who had had failed surgery. They were not
included in the recruitnment strategies, and if these people
are specifically at higher risks, which they may be, then,
there m ght be sone mnor differences. But | can't really
count on that, because again, we don't have access to that
information fromthe drug studies. W do have conpari sons
with popul ation data, and, as | said, we do have, | think,
reasonabl e conpari sons with what we expect, particularly
anong the surgical failures. And | think it is clear that
the frequency, at least for SUDEP, is |ower.

Al'l cause nortality, again, is about what has been
reported fromcases series with severe epil epsy, preval ent
series. But | think it is conmparable, and | think as nuch

as we can do at this point, the conparisons are reasonabl e,

and it does not appear to be in excess at this point. In
fact, | think it's reassuring that the frequency is | ower
and, | think, much nore in line with the drug studi es which

were performed on Lanotrigene and, for that matter, all of
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the recent drug studies have had this as a problem not just
Lanotri gene but al so Gabapentin and, | guess, Tipiranate,
there has al so been a question; so, it's consistent.

DR. WLKINSON. Dr. Ednonson?

DR. EDMONSON: | gather that nost SUDEP cases
occur during sleep; isn't that true, that the vast mgjority
of SUDEPs occur during sleep?

DR. COSTELLO | believe that was true.

DR. EDMONSON:. Ckay; | was just wondering how many
patients were actually studied by a Holter nonitor. Al of
the patients in the EO5 study?

DR. COSTELLGO Correct; all patients in the EO5
study had Holter nonitoring during baseline and at their
foll omup visits.

DR. EDMONSON:. Ckay; and anot her question, and
this is probably nore a reflection of ny naivete about
el ectronics, but for Frank Lacy, when the generator is on
t he agonal downturn of battery life, | would imagine that
the risk of nore erratic stimulation paraneters and out put
woul d occur. |s there any data at all concerning | ooking at
di scharges, pattern of output on the agonal phase of the
generation, the |life of the generator?

MR. LACY: Could you possibly rephrase that? |'m
not sure | understand the question.
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DR. EDMONSON:. Ckay; batteries going dead.

MR LACY. Yes.

DR. EDMONSON: | imagine that especially after
having had this commercially available outside the U S. that
t he experience of folks using it would sort of dictate when
to change the generator, and | was wondering really if there
is any data, experinentally or aninmal nodels or in the
outside the U S. experience that would tell us whether or
not, when the battery is beginning to phase out, whether or
not there are erratic discharges or whether or not all of
those stinulation paraneters, whether or not a | ot of those
change. Is the integrity still there, but the juice is | ow?

MR. LACY: | have several comments on that, and
maybe the sponsor can add to it. The |abelling advises the
patient to use the magnet to test the output of the
stinmulator daily for battery life. There is a DC DC
converter within the pul se generator that essentially
increments or steps up the battery voltage, so that it is
usable for--1 think the shelf life is on the order of 3
years, and the sponsor has indicated that their further
pl ans are to put an end of service indicator on the device,
but there is not one as of yet. | don't know if they have
anything to add to that.

DR. DUFFELL: Yes; if it is okay with the panel,
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one of our engineers mght could add a little bit to what
Frank said, but he's basically correct.

MR. ADKINS: M nane is Alan Adkins. ['mthe
di rector of engineering for Cyberonics.

In the end of life, it does go through when the
battery at a particular point, it will go through erratic
stinmulation. The erratic stinulation is always at an
anpl i tude--because the batteries are very weak--it is always
at an anplitude that is |less than the programed anplitude,
and it is only for a very short period of tine.

DR. EDMONSON:. So, based on that experience in
doi ng the diagnostics to determ ne when to replace it, have
you a recommendati on about what sort of paraneters would
indicate that it is tinely to or would be useful to be
preenptive and replace it? Wat point?

DR. DUFFELL: I'mnot sure | understand conpletely
your question, but it sounds |like you' re asking sonething
about like an end of service type indicator of sorts.

DR EDMONSON: R ght.

DR. DUFFELL: And presently, the device does not
have that characteristic init. There are obviously a | ot
of evolutionary changes that we would like to see to the
devi ce subsequent to an approval. Those would certainly be

one, and, in fact, we have already got an al gorithmthat
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we' ve worked on. But for purposes of trying to keep
everything status quo during the clinical trials, keep the
devi ce exactly the sane so we are again conparing apples to
appl es, we haven't inplenented those things.

DR. EDMONSON: Ckay; but as a product of
coll ective experience, you guys nust have sone idea about,
you know, when end of service is indicated; when it should
be replaced, at what stinulation frequency woul d you
recommend it's time to get a new generator

DR. DUFFELL: What we would refer to presently is
t he physician manual, the labelling that occurs in the back,
and there is a chart that basically allows the physician to
say if I'mtreating at these nom nal val ues, at these
| evels, | can expect a life of approxi mtely, and at that
point, of course, during that tinme interval, the patient
woul d be warned be on the | ookout type thing. Certainly, it
would be in the clinic charts during those periods to
eval uat e.

Al so, nost inportantly, remenber one of the
reasons that we have the nagnet is because the instructions
are to the patient to test the functionality of the device
daily, so that if a device did go dead sonetine, and they
weren't aware of it, because oftentines, as we have heard,

patients do acconmopdate to the effects of stimulation, so it
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is not always as obvious as, perhaps, sone of the patients
that we have seen here today. So, if they are doing that
daily, they should know when the device is no |onger
functioni ng and shoul d, of course, appropriately arrange to
conme in and see their physician.

DR. SPYKER  Page 2-25 of the pack has the battery
life table that he referred to. A nice big one.

DR. EDMONSON: Ckay; so, the dropoff can be rather
fast; once it starts to go bad, it's a dropoff.

DR. DUFFELL: That is correct, yes.

DR. WLKINSON. Dr. Snead, | think you had your
hand up.

DR. SNEAD: Yes; | have a question for Dr.
Costell o and a question for M. Lacy.

Do you know what the incidence of generator
mal function was over all of these patients?

DR. COSTELLO I'msorry; | don't know that
offhand. | know it was very small, though. | would say on
the order of probably two or three patients out of the 400
that have used the device in the clinical trials; quite
small. It hasn't, at least, cone to light as a major
pr obl em

DR. SNEAD: In regard to the deaths, have you

| ooked at the deaths in relation to high versus | ow
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stinmulation or in relation to use of the magnet? O 1is
t here data avail abl e?

DR. COSTELLO. W have | ooked at the deaths in
terms of the high versus the low W can go back and
determ ne which patient was on high versus low, but at this
point, | don't believe there is enough data to cone to a
conclusion regarding that. And in terns of the magnet, we
have not | ooked at that data.

Do you have any further comment in terns of the
hi gh versus the |l ow SUDEP rate in patients?

MR. TARVER  Brent Tarver, Cyberonics. None of
the patients were on low stinulation. None of the patients
died in the acute portion of the study. It was only add-on
tine.

DR. COSTELLO So, in other words, they were all
receiving optimal stinmulation paraneters at the tinme of
deat h.

DR. SNEAD: Does that change the opinion of
Doctors Hauser and Annegers in terns of the significance?
Isn't that significant that only the patients on high
stimul ation--

DR. ANNEGERS: Yes; we didn't calculate the person
time actually on high versus |low stimulation during the
trial phase, but that was quite brief, only 3 weeks per
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patient--1 nmean 3 nonths per patient. W did |ook at the
deaths in ternms of their tenporal association with

i npl antation and found the incidence to be very simlar when
we stratified the tinme periods.

MR. TARVER |I'msorry; I'mjust going to say:
there is only about a total of 40 patient-years on | ow
stinmulation total, because it's just during the acute
portion of the study.

DR. WLKINSON: Dr. Piantadosi, you had your hand
up?

DR. PI ANTADCSI: Yes, | had a different question,
but that has pronpted nme again to think about this issue.

Do we have any sense as to the duration of epilepsy in
patients prior to their participation in the trial and
receiving the inplant?

DR. COSTELLO. | believe the firmshowed a slide
t hi s norni ng.

Do you have that slide available, or would you
just like to know? | guess it's easier.

DR. DUFFELL: Yes; I'll just quote you the nunber,
yes, because finding the slide again mght be difficult. On
average, they had about 22, | think, 22.3 years.

DR. Pl ANTADOSI: On aver age.

DR DUFFELL: vyes.
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DR. PI ANTADOSI: So, you have patients who have
had a very | ongstandi ng experience with their disease. You
inplant this device in them and then, you have events
foll ow ng that inplantation--

DR DUFFELL: Yes.

DR. PI ANTADOSI: --in the population. | just want
to be sure | understand--

DR DUFFELL: Yes.

DR. Pl ANTADOSI: --what's going on.

| have a question for the FDA. You alluded in
your presentation to the lack of controls over nedications
during the long-termportion of the study, and | presune
fromlooking at the protocol that there were no built-in
controls on ancillary treatnents in the eval uation period
i medi ately followng inplantation; is that correct?

DR. COSTELLO That's correct. They had to keep
their nmedications constant during the screening phase and
then for the 3 nonths of the acute study. |In the EO4 study,
there was no control over nedications required, and in the
extensi on phase, all patients could adjust their nedication
to receive optiml seizure reduction.

DR. PI ANTADCSI: Do we have any way to understand
or get information about whether or not there were

i nfluential medication changes during the study period that
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m ght have affected the eval uati on of outcones?

DR. COSTELLO W have | ooked. The patients were
on nunerous antiepileptic drug nedications. | think,
actually, in your handout, in the EO5 trial, there may be a
tabl e.

DR. SPYKER  Page 5-16; section 5, page 16.

DR. COSTELLG I'msorry, of the drugs that these
patients were on. W had asked the sponsor to do an
analysis to see if the device worked better in conjunction
with certain drugs, and we were unable to find any type of
rel ati onship.

DR. Pl ANTADOSI: Those were baseline val ues,

t hough, were they not?

DR. COSTELLO  No, these--

DR. SPYKER  This is drug levels by visit. The
tabl e gives the drug levels for all of the drugs by visit.

DR. COSTELLO And the other thing is the
possibility was raised that drug | evels may be changed
during the vagus nerve stinmulation due to vagal effects on
the intestines, and that was not found.

DR. PI ANTADOSI: My | ast question relates to the
definition of baseline, which seens to have been defined for
these studies prior to the inplantation. Wy is that? Wy

woul d it be defined then rather than for the period of tine
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i mredi ately foll ow ng inplantation?

DR. COSTELLGO Basically, that was the way it was
set up. They cane in; they kept on their constant dose for
3 nonths, because the purpose was to conpare. The firm
originally, in the EO1, EO2 studies, had done a
nonr andom zed control trial, and we were concerned about
changes in nedication-causing effects. So, therefore, we
asked themto random ze to the high and the | ow groups.
Therefore, | think it would be very difficult. You have to
have the baseline. You would have the baseline, the 3-nonth
basel i ne, and then, you would conpare the high and then the
extension optimal. You wouldn't expect to see that nuch of
a change following the high stimulation. And actually,
that's what happened. They did increase slightly during
extension, and the |low group did catch up to the high group.

DR. PI ANTADOSI: Well, that's one of the features
that concerned ne. When you | ook at the tenporal trends in
t he responses, the period surrounding the inplantation
seened to be consistently higher than that imedi ately
before, and | just wondered to what extent that issue had
been di scussed in the agency.

DR. COSTELLO Basically, they had a 2-week
recovery followi ng the surgery, so that any surgical inpact
woul d hopefully have worn of f by then. But outside of that,
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we have not | ooked at it any further.

DR. WLKINSON:. Oher questions fromthis side of
t he panel ?

[ No response. ]

DR. WLKINSON. | had two questions, one for M.
Lacy.

MR LACY: Yes.

DR. WLKINSON:. MR safety, obviously, a lot of

these patients with epilepsy are likely to be subjected to

MRl scans. So, | amnot clear what studies were done of MR
safety. | know the recommendations differ for body coil and
head coil. \What studies were done?

MR. LACY: | think Dr. Munzner is in the room and

can best speak on that. He was the reviewer for the MR
conpatibility.

DR. WLKINSON. And was there an effect of the M
on nerve damage or on damage to the device?

DR. MUNZNER: Robert Munzner. | assisted in the
review, but | did not prepare this part of it for
presentation. There was consi derable data presented by the
conpany concerning MRl safety. As you know, MRl has a
nunber of different phenonena associated with it. W are
all famliar wth the huge nmagnet that goes with it. That

was not a problem There is also a |arge pul sed magnetic
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field which does induce a brief current pulse on the wre.
That was not judged to be a problem although there was a
potential possibility of sone nerve stimulation occurring,
but it would be very snall

Where the problem does conme is with the radio
frequency field at 60 nmegahertz. This has a potential for
i nduci ng heat into the leads, and, in fact, in a phantom
there were neasurenents made of the tenperature rise in the
| eads, and it was nore than significant. It was dangerous
when used with body coils. So, the device can't be used
wi th whol e body scanni ng, because you can expect the | eads
to becone hot and to cause injury.

Using field coils, the RF energy is not coupl ed
well to the | eads kept around the head, and in this case,
there was no significant tenperature rise in the | eads and
judged to be quite safe under the conditions of tests, which
is 1.5 test, if |I recall correctly. That has significance
not because of the nmagnetic field but because of the
correspondi ng radi o frequency part of the spectrumthat's
used. As the magnet size would increase with a different
machi ne, then, you would expect, in fact, would require a
hi gher RF frequency. The higher RF frequency will deliver
nmore energy but roughly in proportion to the frequency, so
that an extrapolation of 1.5 to 2 was nade by the conpany
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based on the data they had as an estinmate of where they
coul d assure safety, and that appeared to us to be correct.

DR. WLKINSON: So, the question of damage to the
device itself, the device itself is not damaged by the
magnet or by the collapsing RF currents, et cetera. |
noticed it does reset the device, or it nmay reset the
device, but it doesn't danmage the device.

DR. MUNZNER: That's right. You can expect the
magnetic field to perturb the magnetic detection device in
it, the read switches. That's a given. And so, it has to
be reprogramred afterwards, but there was no indication that
t he devi ce woul d be made nonfunctional .

DR. WLKINSON:. One other question, then, for Dr.
Costello: there seens to be sone 17 percent of patients, if
| foll owed your analysis correctly, in whom seizure
frequency increased, and yet, only one patient dropped out
because of increased seizures, and six dropped out because
of lack of efficacy. Are these people asking for trouble or
what ?

DR. COSTELLO Well, one person dropped out during
the Q phase for lack of efficacy, and | believe there were
si x that had dropped out fromthe E0O3, 4 and 5 due to | ack
of efficacy up to 1 year. That patients apparently, 95
percent of the patients in the EOl through EO5 studies were
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continuing at 1 year, so, they nust feel they were getting
sone type of benefit. | do not have a plot, for exanple, of
exactly the percent increase in seizures versus the ones who
did drop out due to |l ack of efficacy.

Do any of the clinicians have any comments?

Dr. Salinsky?

DR SALINSKY: I'mnot sure if this directly
answers your question, but it mght answer your question.
This is last visit carried forward data fromthe E03 study.
| think the open extension trial data, of course, is
uncontrolled data, and in order to make it as good as
possi ble, we took a |ook at the EO3 group, for whom we had
t he | ongest experience, and we did a last visit carried
forward analysis. So, out of 114 patients who were in that
trial, at 1 year of high level stimulation, 100 patients
were still going. That was about 88 percent. And as far as
the other 14 patients go, we kept their seizure rates at
wherever they were at when the patient dropped out of the
study. Mst of the 14 patients that dropped out dropped out
sonmewhere al ong the way because they felt that they were not
benefitting particularly fromvagus nerve stinulation. W
kept that seizure rate and just carried it along so as to,
if anything, bias the results toward a negative result. So,

this is a very conservative anal ysis.
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And the maj or reason why patients dropped out
during that 1-year followp was a perceived | ack of
efficacy. That was in E03. This is the results of the | ast
visit carried forward analysis, showng that if you go out
in 3-nonth blocks, 3 nonths, 6 nonths, 9 nonths, 12 nonths,
at the end of 1 year, there appears to be a trend toward
continued inprovenent of seizure frequency. There is not a
statistically significant difference between the first
3-nmonth bl ock and the last 3-nonth bl ock, but the trend is
in the direction of further inprovenment of seizure control.
Furthernmore, we did, in an attenpt to nmake this data even
better, take a | ook at nedication changes, because we did
have conpl ete nedication data on the 100 patients who
conti nued throughout 1 year, and the nedication data showed
that there were nore patients who decreased the nunber of
medi cations they were using than increased the nunber of
medi cations that they were using.

DR. WLKINSON: Were there patients who initially
had an increase in the nunber of seizures, presumably not a
680 percent increase, but were there patients who had an
initial increase in nunber of seizures and, over tine, found
that their nunbers decreased bel ow basel i ne?

DR. SALINSKY: | do not have that data.

DR. WLKINSON: It's just puzzling, if a lot of
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to use the device.

DR. COSTELLO | would just like to nake one
comment, though. At the beginning of the EO5 protocol, we
had suggested to the firmthat they | ook at decrease in
medi cation usage as nore of an objective type of outcone,
and t he sponsor deci ded agai nst neasuring nedi cation and
using that as an endpoint of their study.

DR. WLKINSON:. But it could be a confounding
variable: patients felt better with | ower nedications and
were therefore willing to accept nore seizures.

DR. DUFFELL: Dr. Basim Ut hman has a slightly
different perspective on the sane question you are asking
about, why these patients will continue treatnent; if |
coul d have hi m address you as well.

DR. UTHVAN: |'m Basi m Ut hman, and | have seen
t hese patients since March 21, 1989. That is ny first
patient. Over 8 years, there were sone patients who did not
have significant reduction in seizure nunbers or frequency,
and because it was a long period of tine, 8 years,
obviously, they had to reach tinmes when the device had
reached end of life, the battery had reached end of life,
and they needed to change. And then, | stopped and | ooked

at the nunbers and tal ked to the patient and said why do you
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want to have this procedure done agai n? And your nunbers
show that there is no significant reduction.

And traditionally, as we have been taught, over
time, that a significant reduction in the nunber of seizures
is nore than 50 percent reduction in seizures. Although
sone patients do not agree with that, because | have got
sone patients who had a 70 percent reduction in seizures,
and at the tinme when the battery reached end of life, they
decided not to replace it, because their expectation was we
wanted to have conpl ete seizure control. So, that is on one
hand.

On the other hand, there were patients who did not
have any significant change or reduction in seizures, but
yet, they were begging for replacenent of the device. And
three things have been reported. One is decreased duration
of seizures; two, decreased intensity of seizures and the
third, we are snapping out of it nuch faster, so, there is a
reduction in the postictal state. 1In none of these
paraneters, | could comment in a scientific fashion, because
| could not measure this short of nonitoring themwith a
nmonitoring unit.

But in the EO5 study, in ny patient popul ation,
which is 15, | had nine who reported inproved quality of

life. Only three of themhad nore than a 50 percent
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reduction in seizures. So, there are other conponents that
patients perceive as an inprovenent that we are not
measuring for in our current studies, and that is not a
criticismto how we studi ed these things, but naybe it's
sonething we need to | ook at |ater on.

In fact, seven out of the 15 patients had a
decrease in either duration or intensity of seizures. One
of the seven had a decreased intensity. Three had a
decrease in duration alone, and three had a decrease in both
duration and intensity.

DR. DUFFELL: And one last remark, too: dealing
W th seizure types, because he was tal king about an increase
in seizures, but we need to consider the types.

Dr. Hauser?

DR HAUSER |I'mnot famliar with the EO5 study
data, but in the EO3 study, at |east the data that | saw
suggested that there was an increased frequency of parti al
sei zures, particularly sinple partial seizures in sone
i ndividuals; a decrease in generalized onset seizures, so
that there are a whole series of things, but | think
clearly, if one | ooks at big seizures, if you wll, as being
nore severe than little seizures, an increased frequency of

little seizures but a decreased frequency of big seizures,
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think it would still be explained why a patient could say |
can count nore of these, but |I'mbetter.

DR. W LKINSON: Thank you

DR. COSTELLO | would like to bring your
attention to page 4-41 of ny review | broke it down by
seizure types, and there was a differential response between
the high and the | ow group. You would expect the high to do
better, but in sonme types of seizures, they did; in other
types, they did not. And in the EO3 study, that was one of
the other problenms with the study results was that total
sei zures were reduced, but when you | ooked at partial onset
sei zures alone, they were not able to show a statistically
significant reduction in partial onset seizures al one.

DR, WLKINSON:. Well, we do now need to hear from

our primary panel reviewers.

Dr. Deveraux, | guess you're first al phabetically
at | east.

[ Pause. ]

DR. DEVERAUX: Hi; I'm M chael Deveraux. | better

not have any invol venent with the conpany.

[ Laught er. ]

DR. DEVERAUX: | will be brief. | know that we
got a late start here.

VWhen | |l ooked at this data--first of all, | would
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just like to conplinment the FDA team who put this together.
It was obviously a prodigious piece of work, and it was hard
enough to reviewin the tinme that we had. | can only

i magi ne how hard it was to put this together.

The one thing that, and being a neophyte to this
process, never having done this before, | wasn't quite sure
exactly, as | have nentioned to several of you, how to
prepare this, also given the fact that there is a sonmewhat
di sparate group, ranging fromworld authorities on epilepsy
on this panel to other individuals who don't have direct
experience wth epil epsy.

So, I will try to be brief, since a |ot of what |
had prepared to say has been so aptly covered already by
ot her presenters. But first of all, again, just by way of a
few words for those of you who are either not neurol ogists
or who haven't had a |l ot of experience with this whole area,
t he vagus nerve is, again, to nention to you is one of 12
pairs of cranial nerves which, by its very nature, has an
enor nous i npact on the human body. Reviewing all of the
literature, | included in the handout that | made up for
the--in the packet of information that | nade up for the
panel an article by Rutecki that appeared in a very nice
suppl enment to Epilepsia in 1990, review ng sone of the

anat om cal, physiological and theoretical bases of
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antiepileptic effect of vagus nerve stinulation, and I, as |
say, won't go over that. There were actually a few slides
that were used that were also in his paper

Again, the inportant point here is that the vagus
nerve, particularly, stimulation of the visceral epherence,
which, in turn, stinmulate the nucleus solitarius and then
|l ead to w despread effects in the brain that have al ready
been alluded to, including those areas that seemto be
primary in the generation of conplex partial seizures, has
been shown to, in animal studies, to have an inpact on
clinical seizures. The theory has already been stated; in
fact, the various and sundry theories that have been put
forward as to why this m ght work have been stated, but
obvi ously, desynchronization of brain function, of the EEG
| should say, plays an inportant role. And it's also one of
the fascinating features that was first witten about or
popul ari zed, | guess, by Gowers, but | think every
epi |l eptol ogi st has seen this and that is that any kind of
somatic stimulation in selected patients with focal
sei zures, sone patients with focal seizures, may produce an
alteration of the seizure, and so, one of the theories is
that mainly, stimulation of the vagal nerve may be altering
this somatic sensory pattern in the brain which, indeed,

alters the seizure process.
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| ndeed, sone of these, it nay be different. One
can i magi ne that those patients who find inpact from
stinulation at the start of the seizure, it may actually be
a different nechanismfor those patients than others who
find a reduction in overall seizure frequency by the pattern
stinmulation that has been descri bed.

When | reviewed each one of these studies--and
again, | will be very brief here, because it's already been
gone over by other presenters, obviously, the two pil ot
studies are less inportant. As everybody el se has stated,
there has been sone debate. Steve, you nmade sone comments
about, perhaps, EO4 bei ng underval ued, and one of the things
| was interested in, and you as a statistician and maybe
wanting to ask you a question that you could answer, and
that is the wide variation between the nean seizure
reduction and the nedi an seizure reduction, in that group,

t he nedi an seizure reduction in 3 nonths being 21. 84 percent
and the nean seizure reduction being only just under 7
per cent .

The EO3 study, one of the things that | think is
i nportant about this in the little handout | gave you is the
fact that, given that this has been a fairly long study, is
that the total exposure years, up to 456 years in the

informati on made available to us, so that, obviously, unlike
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the EO5 study, which is newer and has only a total exposure
years of 135, this study has sone real value fromjust the
| ongevity of patient invol venent.

Again, the other points to make here: the fact
that 114 patients reached the 12-week eval uation of the
sei zure type, again, in this particular popul ation was
partial, and again, the fairly |arge seizure frequency of
the patients in the 12-week pre-study period of six per
month is a good baseline. Qobviously, these were patients
who were significantly inpaired.

Again, just to repeat what we have already been
told, that the nmedian reduction in the high stinulation
group of 24 percent and in the low, only 6 percent, which
was not clinically significant, and the nean reduction is a
fairly close approximate at 23.5 percent. And again, |
think inmportant to ne and, as has been stressed by others
fromthe conpany is that this is not going to be a device
for everyone. It is going to have, |ike so many of our
treatnments for epilepsy, it is going to inpact differently
on different patients, and, in the high stinulation group,
the fact that 30 percent of the patients had a greater than
50 percent reduction in seizure--let nme rephrase that--that
there was a greater than 50 percent reduction in 30 percent

of the patients, again, was a very useful nunber.
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The side effects, | outlined for you again just
briefly so that you can review them the hoarseness, the
cough, the throat pain, the dyspnea and the paresthesias
that we have all alluded to certainly occurred with
i ncreased frequency in the high group conpared to baseline
and al so conpared to the |ow treatnent group, the | ow
stinmulation treatnment group

The EO5, again, a study which is inportant to
point out that--and there was a 50 percent reduction in
seizures. | left off the nunber there. It was 23 percent,
whi ch correlates fairly closely to the nean reduction in the
hi gh stinulation group, again, of 23 percent--1'msorry, the
medi an reduction and then the nmean reduction of 28 percent.

For the reasons that have been outlined by other
presenters, there was an increased anount of side effects in
this group, in the high stimnmulation, conpared to the EO03
study group. The hoarseness, as we have both read and heard
today, is obviously in a significant percentage of patients.
It was conforting to me to hear fromthe patients the fact
that this didn't seemto be particularly bothersome to them
and again, the fact that under certain circunstances such as
during presentations, the one gentleman who commented coul d
actually and did turn off his device so that he could get

t hrough a presentation w thout becom ng hoar se.
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Those were the main coments that | nmade. | was
particularly interested, Steve, in your comments about the
i ssue of death and nortality. Obviously, your statistical
background here far exceeds ny ability to |look at this. As
| noted, there have been 17 deaths worl dw de and at | east
everyone involved has not thought that this was a major
factor, but I'mglad you brought this up to the panel for
review, and I was interested in your comments.

Now, that's mainly the presentation that | wanted
to make. M feelings inreviewing all of this data are that
the--and I"'mnot sure this is where | am supposed to say
this--1 felt that the conpany or that the device and that
the studies of it that have been presented do denonstrate
the efficacy and safety of the product, and obvi ously, one
of nmy concerns that | nentioned earlier, and | realize in
this increasingly laissez faire or this laissez faire world
we live in, even with managed care, | would hope that this
is a device which would be utilized primarily through
epi |l epsy treatnent centers, so that it would be correctly
utilized. | don't know how we control for that; | guess we
can't. But, of course, one mght also argue in this nmanaged
care world that it nmay becone increasingly difficult to use
devices like this, since insurance conpanies and HVM>s may be
not as interested in paying the large up-front fee to go
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t hrough an i nplantati on.

Thank you.

DR. WLKINSON: Al phabetically, Piantadosi cones
next .

DR. PI ANTADOSI: May | do it from here?

DR, WLKINSON: Sure.

DR. PI ANTADOSI: Well, I'mgoing to try to be
brief also and conme right to the bottomline in the
interests of tinme. | believe also that there is a
reasonably good case here that this device is effective and
safe for the proposed indication. So, | will get that out
first, and everything else | say, you can tenper by that
final concl usion.

There are sone strengths and weaknesses, speaking
as a net hodol ogi st here, and | have talked to this commttee
in the past in cases where | was unconfortable with sonme of
t he net hodol ogi es that were used. At |east here, we have
ni cel y-done protocols; we have prospective plans for the
desi gn and execution of those protocols; we have interaction
with the agency; we have a prospectively specified analysis
plan. | like the inclusion of primary and secondary
outcones; the quality of |ife outconmes are quite inportant,
and there does seemto be a lot of information about safety

testing. So, | amquite confortable with all of that.
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On the not so great side, | think there is an
overenphasis and a tendency for us to think in an
over enphasi zed way on these studies as being random zed,
masked trials, and | tried to make this point earlier,
al t hough perhaps not very effectively, that the question
that is random zed here, in ny opinion, is not a very
interesting one. It's a supportive one, essentially related
to dose response. You have high versus | ow dose, so to
speak, and you see a difference. And that is where the
random zation is.

The real question of efficacy does not rely on the
random zation, and I will conme back to this later, | think
when we tal k about | abelling and how this aspect is
described, but it is really a pre- or post-design. Each
patient is his or her own control with respect to telling
whet her there has been a change over baseline, and, of
course, that design doesn't rely at all on the
random zation. So, | amworried in the | abelling, when we
describe this, and people tend to tal k about random zed,
masked clinical trials, we think of that as a very high
standard of evidence in those cases where the random zation
is between treatnent A or new treatnent and placebo or new
treatment and standard treatnent, that is, with a

concurrently random zed internal control. That is not the
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case here, and | think it is very inportant to recognize
t hat .

There are sonme ot her weaknesses. There really
hasn't been very rigorous control over ancillary treatnents
after inplantation; sonme attenpt to control it but, in fact,
we really don't know exactly whether any changes in
ancillary treatnments have contributed to the apparent
treatnment effect.

The final worry, as | said several tines this
norning, is over--is ny concern about the death rates, and |
woul d enphasi ze again that short-term outconmes or surrogate
outcones don't always fully informus about |onger-term
outcones, and | amstill alittle bit unconfortable with the
death rate, but | have no experience in this patient
popul ation, and if others tell ne that this is reasonabl e
and acceptable and consistent wth the best clinical
judgnent, then, that will suffice for ne.

And finally, as a nethodol ogic point, | am not
totally convinced that the percentage reduction in seizures
is the right statistical endpoint for these kinds of
studies, and this remark is really ainmed nostly at FDA. It
may be, or it may not be, but technically, ny concern is
that the variance estimate that we use for that outcone nmay

not be right; it may be underestimated, in which case, the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



dj |

significance tests are going to show significance, perhaps,
earlier than they should. That can largely be corrected by
using nonparinetric estinmates, but nevertheless, if the FDA
is going to be in this business, | would urge themto | ook

at that issue carefully and decide if that's really the

statistical endpoint that they want for nost of these

st udi es.

The rest of ny conclusions, | think, are pretty
straightforward. | would like to see the nortality
experience continue to be followed. | would like to see in

the | abelling when we conme to that some characterization of
the frequency of various adverse experiences, that is,
quantitative description, and I would like to be very
careful about how these studies are |abelled in the | abel
and not sinply to toss off the termrandom zed nass
controlled trial but rather to describe exactly the basis of
the efficacy inference that is being nade.

So, let ne just stop there and pick up a few
comments | ater when we get to the questions.

DR W LKI NSON: Dr. Snead?

DR SNEAD: | will try and be brief also.
Before | get to ny major concern, | have a few
m nor comments. First of all, to put this whole thing in an

hi storical context, vagal nerve stimulation was really first
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shown to have an antiepileptic effect or antiseizure effect
experinentally in 1952, and you have heard a |l ot of the
experinental data presented today. Nobody basically has a
clue as to what the nechanismfor this is.

One thing that | think needs to be highlighted
just for the record, if for nothing else, which I am not
sure anybody has really enphasized, and that is that there
is areally inmportant difference between the animal data and
t he human data, and that is that in the aninmal data, the
ani mal data woul d suggest that in order to achieve
t herapeutic efficacy, vagal nerve stinmulation has to be done
to the point of decrease in heart rate and affecting
respiration. In other words, you have to see distinct
physi ol ogi cal changes, and that is apparently not the case
in humans, at |east as we have heard today.

In regard to the studies that were done, | am not
going to bel abor the point. Suffice it to say that |
focused on EO3 and EO5, and, from what | heard today, that
may have been a m stake. But in any event, in addition to
the ways in which these studies differed that you heard
today, they also differed in another way, and that is that
the patients in EO5 were probably less refractory than the
patients in EO3, because patients who were surgical failures

and patients who had had status epil epticus were excl uded
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fromEO5. Also, | amstill concerned that the statistica
validity of EO3 m ght have been cl ouded by the interim
anal ysi s.

| think the data wasn't presented, but in our
packets, we had a series of data concerning "seizure

intensity" and "seizure duration scores,” and | would
question the validity of those, because | didn't see where
t hose scal es were standardi zed anywhere.

But again, | think, in summary, the results of the
EO3 and EO5 appear to validate the other, uncontrolled
studi es and show a nodest but statistically significant
treatnent effect of about a 25 percent reduction of seizures
in patients with nedically refractory partial onset seizures
with this device. The device appears to be safe when used
and the studies presented. However, and | would |ike the
conpany to respond to ny however here, one of ny greatest
concerns i s how the maxi num recomended current intensity
and maxi mum on-off ratio will be recomended once this
device cones into general use. Wo wll do the initial
programm ng? How will one arrive at optinmal settings? Who
changes the setting on a day-to-day, week-to-week,
nmont h-to-nonth basis once this is out there in the general
popul ati on?

It was never clear to ne what the maxi mum current
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intensity settings used in EO3 and EO5 were. The bottom
line is that there are a | arge nunber of programrmabl e

vari abl es, each with the potential to affect therapeutic
outcone and/or precipitate adverse effects. Yet, there is
little guidance for the treating physician that | could find
in the proposed manual, who wll presumably have little or
no know edge about the use of this device as to which
paraneters shoul d be changed for nmaxi num benefit ratio.

So, as | have already nentioned, it appears to ne
that this device is safe when used as described in the
studi es presented. But what about if the paranmeters used in
EO3 and EO5 are exceeded? What happens?

DR. DUFFELL: It's a good question, and it's one
that FDA and we have tal ked about previously. Actually, we
felt as though there is material in the |abelling covering
this. Most inportantly, what we recomend is that for the
first initial programm ng of the device that the output
current be started at the very |owest setting of a 0.25
mllianps and that any ranping up of the output current,
whether it be at the initial visit or subsequent visits,
al ways occur in those increnents of 0.25, so, a slow
stepping up. Even though, you know, nost patients nmay end
up at a value of 1.25 or 1.5, we would never want or expect

that a physician should start out at that |evel.
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That woul d apply as well to sonmeone who has
undergone a device replacenent. Again, they would repeat
the process starting at the | owest treatnent |evels and
slowy escalating up until you reach a point of confortable
pati ent tolerance.

The ot her thing about the paraneters is there is
| anguage pertaining to the on-off duty cycle and not
exceedi ng that 50 percent duty cycle which has been shown up
to that point to be safe in the ani nal nodel

DR. SNEAD: So, who is going to be doing the
pr ogr anmm ng?

DR. DUFFELL: W consider this device anal ogous to
a drug. So, therefore, prescription use of it is
appropriate, and prescription dosing of the device is al so
appropriately prescribed by a physician. That is why
patients are not allowed to--have no nmeans of changi ng
device paraneters thenselves with the magnet. The magnet
can only either give a stinulation that has been
preprogrammed by the physician or arrest it and stop it
conpletely. So, only a physician--again, it's very--we view
it anal ogous to drug dosing. It is a prescriptionitem and
the prescription should be by a physician, not by a study
nurse nor by a patient.

DR. SNEAD: And | have one final point: on page
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3-32 of the summary of safety and effectiveness data, the
coment is nmade that vagal nerve stinmulation is an
alternative to resective surgery, and | think one has to be
very careful about making those kinds of conparisons,
because the data that we have seen suggests to ne that the
benefits of vagal nerve stinulation versus those of
resective surgery are not at all simlar, and the forner
provi des a nodest palliative effect, and the latter has the
potential to be curative.

DR. DUFFELL: | very much agree with your remark.
|f you wll recall ny opening remarks about what we are not,
we are not a replacenent for resective surgery in those
patients who coul d benefit and who are qualified for the
procedure. So, | would agree with you on your observati on.

DR WLKINSON:. M plan nowis to have each panel
menber conment. So, if we could hold questions until the
ball cones around to your part of the court, this is not
necessarily your final chance, but it's your chance to get
your final licks in.

So, Dr. Ku, would you start off?

DR. KU | think the overall data shows that there
is sone effectiveness of this device, and that, used in
accordance wth the suggested reconmmendati ons, it probably

is safe. | ama little bit concerned, still because of the
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significant changing in the drug dosing that was carried on
during the tinme that the device was studied may provi de sone
confounding influence on the validity of the data overall,
but at |east on a broad basis, it seens |ike the device is
probably satisfactory.

DR. WLKINSON: Dr. Canady?

DR. CANADY: M concerns, | think, center around
the issue of how we denonstrated its efficacy, particularly
when we | ooked at the high-low or the lack of relative
variability in the high-low and what | consider to be the
notorious reliability of self-reporting.

I n an absence of a nechani smof action; in absence
of any neurophysiol ogi c denonstration in even a small subset
of the population in which we took them stinulated them
nmoni t ored them and denonstrated sone objective change in
seizures, | think that I am concerned that we don't go the
route of cerebellar stinmulation with a procedure that
becones very popular, gives a | ot of neurosurgery residents
an opportunity to learn the posterior focca and then fades.

| think that the safety issue, on the other hand,
isreally truly a very mnor procedure froma surgica
perspective, although I amnot sure that in the end, the
i ssue, at |east, as a pediatric neurosurgeon, aspiration has

becone a much larger part of ny life than | would like it to
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be, and | think that that is a conplication that can be
severely understated in terns of people's perception of why
peopl e die and why they get sick. | share their concerns
about the SUDEP population. | think overall, the procedure
itself is relatively trivial, is very ripe for possible
abuse, but if it has sone efficacy in some population, | can
see it, but I don't think that the study should stop now. |
think we don't know any of the fundanmental issues here.

DR, WLKINSON: Dr. Spencer?

DR. SPENCER: |'d agree with many of the comments
suggesting that there does appear to be data fromthe
accunul ated evidence that there is a nodest effect of this
devi ce on seizure frequency, and | also think that the
adverse effects, although not terribly infrequent, were not
extrenely severe. | amnot concerned that the nortality
rate is higher here, especially in light of the fact that
t he popul ation of patients has a high nortality rate, and
there is, indeed, accunul ating evidence that patients who
fail surgery may have a higher nortality rate, and when that
gets figured into sone of this popul ation, that doesn't
concern ne as being higher than expected.

| do think there are a | ot of questions that need
to continue investigation, partly in terns of the kinds of
sei zures, and fromny reading of the data, the efficacy may
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be somewhat greater for secondarily-generated seizures than
conplex or sinple partial seizures, and so, | think that
addi ti onal studies should continue.

My biggest concern is the | evel of data on
efficacy in adol escents. It seens to ne that that anount of
data is small and has not been assessed in terns of all of
the different paraneters because of the smallness of the
group and that it is not really possible to neasure high
versus low efficacy in those patients, and that is ny
concer n.

DR. WLKINSON. Dr. CGonzal es?

DR. GONZALES: | would agree that the data
suggests that there is efficacy using this device in the
sel ected popul ation that you have used in the studies.
still have sone concerns about sone of the safety issues.
was surprised, but maybe | shouldn't be surprised, about the
fact that patients with epilepsy using nultiple drugs and a
stinmulator are swinmm ng and drowning. But | think that it
has to be stressed that this device should not give patients
a fal se sense of security and that just because they have a
device that seens to be working that all of the precautions
that are generally given to patients should not cease and,
in fact, should be stressed even nore because of the sense

of false security that a device |like this may give.
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So that is, | think, a safety issue that | would
like to see stressed by the manufacturers of this device and
on recommendations that are given to physicians to give to
the patients and directly to the patients. | think it's a
very inportant issue.

As wth Dr. Snead, | have concerns about the
[imtation of current of the stinmulation tine. | would like
to know that there is a cap of stimulation; that people
can't crank this up; and that there are limts to the
device. And we have tal ked about earlier about the
infection issue that | have brought up, about not know ng
what's going on there, and we can assune that fromthe data
that's been presented that a | ot of the adverse effects,
that as you increase the current that the adverse effects
and the side effects will increase and that if there is no
limt, or thereis alimt such that we are going to expect
nore and nore adverse effects, | think that that needs to be
continually studied and updat ed.

There was one other issue that | think that
finally, regarding predicting efficacy. | think that 1've
heard that although age, seizure type, nedications and ot her
issues don't seemto predict efficacy of the device in a
group of patients that |ooking for indicators of efficacy

are still very inportant, and maybe they shoul d have been
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brought up earlier. But |looking to predict efficacy in
terms of prior to the inplantation, | didn't see any data
that, in fact, noninvasive--although the vagal nerve
stinmulator is relatively small in ternms of invasiveness
regardi ng other neurosurgical procedures, you can stinmulate
t he vagus nerve peripherally w thout invasion. You can
stinmulate in the pharynx; you can stinulate in the
esophagus; you can stinulate in other areas--the
stomach--and antidromcally stinmulate the vagus nerve and to
try to see if there are individuals where you may be able to
predi ct sonme of these, so that you can screen out
individuals or at | east screen in individuals who happen to
respond peripherally with, let's say, nucous nenbrane
stimulation in the vagal distribution, and I didn't see any
direction at all in terns of prior animal studies or human
studies, and that would seemto ne--there are individuals
who wal k around with duotube feeding tubes for nonths or
years, and certainly, having a small wire stinulator to | ook
at vagal stinulation long-termto see if you can predict
sonething like this in a noninvasive way, and who knows?
Maybe it wll help sone of these individuals? But at |east,
again, looking for, screening individuals for efficacy
before you go to an invasive devi ce.

There are others, but | think they have been
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addressed already, and so, | will leave it at that.

DR. DUFFELL: One commrent, if | could address it,

j ust one.

DR. WLKINSON:  Briefly.

DR. DUFFELL: Because it has cone up tw ce.
just want to make sure--1 don't know that | was perfectly
clear. The output current, | understand your concern, both

of you. You have to realize that it is arate [imting
phenonenon by the patient hinself. | think any of the
doctors here would tell you: since this device is going on
and off every 5 mnutes, if they can't tolerate it, they
won't | eave. You know, they only go to the | evel of
perceptibility and confortable tol erance. You would never
have an instance where a patient went hone and, all of a
sudden, should have a reaction to an output current, because
they will have seen it before they left the office.

So, | just wanted to nmake sure that that was
clear. But | heard all of your other concerns. Thank you
for your remarks.

DR. WLKINSON. Dr. Callahan?

DR. CALLAHAN. No, | think that it's the panel's
turn, if | may.

DR. WLKINSON:. Al right. And sanme with your

cohort.
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DR SPYKER:  Yes.

DR. WLKINSON. M. Maher?

M5. MAHER: Well, | agree with all of the comments
we have heard so far. | would just like to take this
opportunity to remnd the panel that | heard concerns about
safety features and the safety of this device and that there
are a lot of systens already in place through the regul atory
requi renents, such as MVR reporting and European vigil ance
reporting and things such as that to nonitor the safety
aspect so that these things can be dealt with

DR. WLKINSON. Dr. Snead, you have given your
review. Any final comments?

SNEAD:  No.
W LKI NSON: Ms. Woj ner?

WDINER: It's a terrible nanme; Wjner.

T 5 3 3

WLKINSON: [|'m sorry.

M5. WOIJNER: Since |I'mhere to represent the
consuner's interests, | amgoing to put alittle bit of a
different twist on this. One of the things | would like to
reiterate is nmy concern that this device be used by
practitioners who are experienced in its use. | can't
enphasi ze enough how strongly | agree with the comments nmade
earlier by our colleague on this end of the table that this

is a device that needs to be used in centers where
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excel l ence is known for the practice of epilepsy.

| think that the other cormment that | want to nmake
is sonething that | really didn't even think about nmaking
until yesterday afternoon, when | spent a significant anount
of ny day in the D vision of Consuner Affairs, and the
i ndi vidual s there spent close to an hour telling ne sone of
t he wonderful experiences that they have had dealing with
silicone.

[ Laught er. ]

M5. WOONER: | really want to qualify ny comment
by saying | amquite aware of the fact that we really do not
fully understand the inpact of silicone on the body; that
there certainly are sone individuals who seemto have very
different reactions and others who have no problemwth it
at all. Wether that is, indeed, related to silicone or the
normal distribution of neuronuscul ar disease in the
popul ation is unclear.

But because of that conversation that | had
yesterday, | wonder if we do need to add sonething to the
packagi ng so that patients are aware that this is sonething
that is contained on the device, because apparently, this
has been an incredibly strong issue that the FDA has had to
deal wth.

DR, WLKINSON: Dr. Nuwer?
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DR. NWER: | have a question, to begin with, and
that is for the conpany on whose fingers actually are on the
keyboard? | know the physician chooses the settings, but
who enters the settings?

DR. DUFFELL: Actually, it could be either the
physi ci an thenselves; it's certainly very user-friendly, or
it could be under the direction of the physician. Again, |
woul d see it being anal ogous to a drug prescription.

Qbvi ously, the patient goes honme with a bottle of pills with
instructions to take 300 mlligrans t.i.d. |It's their
responsibility to take the nmedication as prescribed. 1In
this case, it's the responsibility of the nurse or whoever
is fulfilling the order of the physician to carry it out
correctly.

Also, it is inportant to realize that the device
al so provides a printout of the program settings which are
pl aced, generally speaking, at least, in all of our patients
here in the States, in the clinic charts, so, they are
subject to review and oftentimes signoff by the practicing
physician just as if it were a prescription.

DR. NWER: Because in the present |abelling,
there is nolimt as to whose fingers are on the keyboard.

It could be the nurse; it could be the EEG tech; it could be

the secretary.
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DR. DUFFELL: There's nothing in the |abelling;
that's right, correct.

DR. NWER: Ckay; thank you.

So, one of ny comments woul d be that perhaps there
needs to be sone control over or |abelling about the
qualifications or oversight of the person who is actually
doi ng the keyboard entry of this. | also would second the
notion that's been expressed several tinmes that at this
point, it appears that this would best serve the public to
be done in a center which has expertise in epilepsy rather
t han bei ng used generally by any nedical practitioner at
this point in tine.

Beyond that, | do recognize that it seens to have
very good effect in a limted proportion of these patients;
it has sonme positive effects in a noderate proportion of the
patients and no particular good or bad effect in another
portion of these patients. So, fromthat point of view, it
seens to be reasonably safe, and it does have efficacy,
al though the efficacy is particularly with regard to a
l[imted portion of the patients, where it has very good
efficacy.

DR. WLKINSON: Dr. Piantadosi?

DR. PI ANTADOSI: | just wanted to tell you that

forgot one of ny obligations, which was to comrent briefly
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on the interimanalysis, and a couple of commttee nenbers
as well as an FDA reviewer had something to say of general
concern about that.

Unl i ke many circunstances where interimanal yses

are done inproperly or tried to be superinposed on a

preexisting trial design after the fact, | don't think it's
much of a concern here. |[|f the study had been term nated
early on the basis of an unplanned interimanalysis, | think

we could all be a little uneasy with what had taken pl ace.
In fact, that didn't happen. The plan was prospectively
pl aced on the study. After it had gotten underway, the
study actually went |onger rather than being term nated
earlier, and | think the general gist of the way it was
handl ed i s probably okay.

That is not to say that | endorse the way it al
worked out. It's best to specify these things in the
prot ocol and nmake them squeaky clean. It's hard enough to
cope with issues of interimanalysis on a good day, nuch
| ess when you haven't followed the book. But in this case,
| don't think it had any damage on what we're seeing at the
end of the trial.

DR. WLKINSON: Dr. Deveraux, nore conments?

DR DEVERAUX: No.

DR. W LKI NSON: Dr. Ednonson?
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DR. EDMONSON:  Sure.

| think after really hearing all of the
presentations and reviewing the data that this once again is
a rem nder of what nedicine is, that it is really a nmarriage
of science and art, and where the science begi ns and where
the art begins is sort of grey. But let ne just |ook at
several areas.

First, the human inpact. In the beginning, we had
presentations fromthe patients and fromthe Epil epsy
Foundation, and in really | ooking at everything, | am
rem nded of Hi ppocrates' principles; nanely, we don't really
focus on the disease; we focus on the person. And in that
light, ny inpression of what has transpired is that there
are patients who are benefitting fromthis stinmulation who
have--it has had a favorable inpact on their quality of
life.

Where the science ends to sone extent is in
measuring the nunber of seizures versus, really, probably
i mreasurabl e inpact in ternms of the type of seizure
intensity and the variety of nultifactorial issues related
to being a seizure patient. So, to sone extent, | think the
inmpact in ternms of quality of life would have to be pl aced
in the GOK category, and | will clarify what that is later.

The ot her area that would probably go in the GOK
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category to sone extent is the SUDEP issue, because there
are a nunber of confounding variables here. One is that
patients who are selected who are already intractable. Sone
patients, if we |ook at the surgical population, those who
go on to resective therapy for seizures with a SUDEP

i nci dence of 9-plus percent and folks in the EO5 study wth,
even if you include the drowning, of seven point sonething
per cent .

Again, the GOK issue there is that we really don't
know what causes SUDEP. That's one; two, that in |ooking at
t hese data, there are sone things that we can't
clairvoyantly assess, and | think these are issues that may
have to be addressed at a postmarketing | evel, because the
SUDEP i ssue, for exanple, may require 10,000 patients to
tease out sonme of these factors.

So, | think, froma practical standpoint, that
enough evi dence has been presented to support efficacy, and,
i n bal ance, |ooking at everything, the risk in adverse
effects seens to be within an acceptable range, and there
are many other factors that, as | nention, are in the God
only knows category and wll have to be left at that, and
that is where we rely on art.

DR. WLKINSON: And nmy comrents, ny understanding
of the difference in the animal studies, the need in the
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animal studies to create cardiovascular effects is that the
ani mal study included the cardiac branch; in the human, the
| eft vagus was chosen to avoid the cardiac branch, and so, |
have no problemw th that if we are dealing primarily with
apher ence.

That does have an inpact, however, on the
| abelling, and if the left vagus is to be used, then, left
vagot om es shoul d be an exclusion criteria.

| would al so harken back to one of our patients,
who was on five drugs and had a good response to this
device, and | would elimnate fromthe labelling up to three
drugs. | think that is a clinician's call. |If the patient
is taking five drugs, that should not exclude the patient.

Under the exclusion criteria for the study,
cardi opul nonary di sease or peptic ulcer were allowed to
exclude patients. | would like to know what is the current
recommendation if this device is approved. Have you proven
whet her it is dangerous for this population? O is that a
guess?

DR. DUFFELL: That was based on a theoretical
concern, based upon what we know physi ol ogi cal |y about vagus
intervention. Currently, what the |labelling says--and I
can't recall the section, but | am sure--okay, |'m being
hel ped out here; it's on page 212 of the |abelling--what we
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do here is we actually, and I think this is one of the

i ssues that the panel was to consider anyway--was this |ist
of things that we don't have necessarily experience in. |

think for me to be able to claimthat | can treat patients
with that condition, | certainly would have needed to have
studi ed them and obviously, as you know, | did not.

So, right now, the labelling, for that reason,
just says that the safety and the efficacy of this therapy
has not been systematically established in these patients
with the follow ng conditions. So, you know, that's the
only response | think | can give to you.

DR. WLKINSON: Systematically may be a little bit
of a caveat there.

DR DUFFELL: Yes.

DR. WLKINSON. Well, ny overall inpression of
this device calls to mnd the Model T Ford. | think 50
years fromnow, 25 years from now, when we | ook back today
to a step forward in a new arena, this device may be a Mde
T Ford. But the Mbdel T Ford changed transportation in the
United States, and so, ny inpression is that we do have data
that shows the device can be effective. W have very little
concern about the direct damagi ng effects of the device,
even though its inproper application certainly could be
damaging. That's really not the problem of the device but
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of the user. And so, ny own personal inpression is that
this is a useful addition to the armanentarium of the
epi | ept ol ogi st.

Now, we need to take specific votes on each of the
questions proposed to the panel. | have asked the primry
clinical reviewers if they would coment about each
guestion: should the question be allowed to stand, or would
t hey suggest nodifiers to the question before we have a show
of hands vote.

Al right; the first question you see here:
adequat e denonstration of safety and effectiveness. Do
either of our primary reviewers wish to recommend a nodifier
to that?

DR. SPYKER If | could interrupt, the intention
of this is to ask is there enough to proceed. It's to try
to avoid the conundrum we seemto have gotten ourselves into
last tinme, where we had to say, well, assune it's effective
and devel op sone labelling. So, this is really to say is
there enough data to proceed with the evaluation. And | am
not convi nced you have to vote on every one of these. |
think the ultinate decision is on the |ast question: is it
effective as |abelled. But |I certainly would be happy to
have you proceed any way you like. But we don't require a
vote on anything but the final question.
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DR. WLKINSON: Any other panel coment about
this?

So, we are, in a sense, putting the nost inportant
question at the beginning here, but I wuld |like a show of
hands fromthe panel. Al of those who believe that the
data has adequately denonstrated the safety and
ef fectiveness of the device, the voting nenbers of the
panel .

[ Show of hands. ]

DR. WLKINSON:. Al who feel that the data has not
denonstrated effectiveness.

[ No response. ]

DR. WLKINSON: So, we seemnot to have any
obj ecti ons.

Now, indications: this is question nunber two.
Does this adequately describe the patient popul ation?
have already objected to the up to three antiepileptic
medi cati ons.

DR. DEVERAUX: | certainly agree with your
statenent, too, and, in fact, it doesn't really say: 1is
that serially? |Is that consecutively? You can inmagine, in
certain circunstances, an individual not responding to any
drug very effectively only being on one or two nedicines.
So, | don't think that you have to have pol ypharmacy to make
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t he decision, whether it is consecutively or serially, and I
would like to | eave that up to, as you, yourself, so nicely
stated, up to the physicians.

DR. CANADY: You m ght want to state, however
that it should be used as an adjunct to therapy, since we
have no situations in which it is used independently.

DR. DEVERAUX: Yes; that's in the first paragraph.

DR. CANADY: W do need to say that part.

DR DEVERAUX: Sure.

DR. WLKINSON: As an adjunctive therapy. So,

that would be left in.

Yes?
DR. PI ANTADOSI: | would just like to see the
second sentence renpved. | think the first sentence is

cl ear enough.

DR. DEVERAUX: The first sentence is clear.

DR. WLKINSON:. Al right; then, let's accept that
as a nodification that the recormmendation to elimnate the
second sentence. Wuld the panel then agree to the adequacy
of the definition in the first paragraph under 2.,

i ndi cati ons?

All who think this is an adequate definition,
woul d you just raise your hand?

[ Show of hands. ]
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DR. WLKINSON: And seeing no objection; al
right.

DR. SNEAD: Can | make a comrent ?

DR W LKI NSON:  Yes.

DR. SNEAD: | think if you |leave the first
sentence in, ny viewis that the data that we have seen are
for medically refractory partial onset seizures. And I
think that term shoul d be used.

DR. WLKINSON: Does the panel generally agree
with that? Any objection to that?

[ No response. ]

DR W LKI NSON:  No.

DR. Pl ANTADOSI: Could | point out one other
thing, too, just to be absolutely clear? The sane sentence
occurs in the patient labelling on page 3, and | presune the
same opi ni on woul d apply.

DR. SPYKER  You may presunme we w |l make the
patient |abelling consistent with this final |abelling.

DR. WLKINSON: Question three.

DR. EDMONSON:. Yes, just one question--

DR W LKI NSON:  Yes.

DR. EDMONSON. --to Dr. Spencer and Dr. Canady,
because on that side, there was sone query about adol escents

and the efficacy data, so | just wanted to revisit that.
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DR. SPYKER  Coul d you speak into the m crophone,
pl ease?

DR. EDMONSON: | just wanted to revisit the
efficacy data for adol escents and to punt to the other side
of the table, Dr. Spencer.

DR. WLKINSON: That's really question nunber
t hr ee.

DR. EDMONSON:. Onh, okay.

DR. WLKINSON: Yes; let's have the question
nunber three, if we may: do the data support this age
cutoff, or should another age be used? Should there be zero
age, no age recommendations? Should there be a different
age recomendati on?

Do the primary reviewers have coment s?

DR. DEVERAUX: |1'm not--having gone over the data,
| was a little unclear, at |east fromthe nethodol ogi ca
st andpoi nt, why you woul d necessarily excl ude younger
children, and, in fact, EO4 included children, | think, down
to the age of 2. I'mnot quite sure what to do with this.
| certainly wouldn't want to exclude, again, in highly
sophi sticated centers with pediatric epileptol ogists, |
woul dn't want to take this tool out of their hands,
absolutely. And | don't know quite how this should be done

to do that.
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There may be certainly circunstances where this
woul d be very effective in an 1l1-year-old. So, | think just
to use chronol ogi cal age here kind of bothers nme a bit, but
again, | would pass to the pediatric neurosurgeon and
neurol ogi st in the group.

DR. SPYKER Well, we didn't put the age in the

contraindications. | nean, that would be the only pl ace
where | woul d consider where it would be illegal, if you
will, touse it. So, this is sort of the next |evel of

severity of restriction.

DR. CANADY: Another alternative mght just be to
mention that the nunbers for children |l ess than 12 are
limted at this time, and that gives you the--

DR. SPYKER Right; one thing you m ght consider
doing or please do consider doing it in each of these is if
you have sone specific suggestions, in other words, either
in terns of a design or in ternms of the nunber of patients
you would like to see studies, we certainly want to
provi de--part of the reason that we would | eave sonet hi ng
like this in a label, too, is to provide sone incentive to
get sone good science done in this age group. So, if you
have sone gui delines that you could suggest to us or that
you are willing to work with us on devising those, we woul d

be happy to have your hel p.
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DR. WLKINSON: Dr. Spencer, what's your feeling?

DR. SPENCER: | just think that there needs to be
an investigation of its efficacy and safety in younger
children, and the current data don't support this or any
other age cutoff. | nean, there hasn't been, to ny
j udgnent, good investigation in children, though it is
certainly true that there may be adol escents and younger
chil dren who woul d have the sanme kind of response as the
ol der patients.

So, | would like to see sonme wording that woul d
support the specific investigation of that younger
popul ati on.

DR. WLKINSON. Wuld you be nore confortable with
shifting the age to the paragraph of |ack of information:
there is, at this tinme, insufficient information regarding
its effectiveness and safety under age 127

Any ot her comments about that suggestion? Dr.

Snead?

DR. SNEAD: | think that's a reasonable
suggestion. | would like to just say a word of caution
about including children at this date. First of all, I am

not convinced that we have data to do that. Secondly, what
we have heard about today are that the patients will tell

you when the stimulus is too high, because they are
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unconfortabl e, because of the voice change. Wll, sone
children are not able to do that, and sone children are
severely neurol ogically handi capped; sone children are too
young, and you really need to be very careful about
extrapol ating these data into that kind of popul ation.

DR. WLKINSON: Any other comnment, then, about
t his question?

DR. SPYKER |I'mnot sure | understood the
suggestion. W already have it back in the has not been
shown effective. That's on page 12, and | guess, well, so,
the question stands: do we want to leave this in the
i ndication section. | don't propose that we renove it from
back in individualization of treatnent?

DR. WLKINSON: It's already in that paragraph

DR. SPYKER  Yes, sir. Thank you.

DR. WLKINSON:. Yes. So, leaving it in this
paragraph woul d enphasi ze the | ack of data for the
12-year-ol d age cutoff, but not listing it as an absol ute
contraindication would still |eave the clinician sone
| eeway, so, perhaps leaving this in does nake sense.

DR. DUFFELL: Could I nake a comment on that?

DR. WLKINSON: One quick comment.

DR. DUFFELL: | agree with what you're saying, but
what we al so need to renenber is that what the indications
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state also greatly influences what the payers will pay for
So, the panel needs to consider that as well. W wll work
with the FDA to constructively work out whatever the | abel
shoul d be, but | wouldn't want you to neglect that in your
consi derations as well.

DR. WLKINSON:. And also, the future will cone,
and with the future may cone dat a.

[ Laught er. ]

DR. WLKINSON:. And if we have data, then, the
| abel I i ng can change.

My suggestion would be that we vote to support
this. And so, | propose that we have a show of hands on the
guestion as | abelled; that the data collected so far support
| eaving the | anguage as it is.

Al in favor of leaving the |anguage as it is.

[ Show of hands. ]

DR. WLKINSON:. Al who oppose that.

[ No response. ]

DR. WLKINSON. Al right.

Now, question 4 has al ready been answered.
Question 5 is the question that | raised about unil ateral
vagotony. And unless there are other coments, | would
propose that the question be changed cannot be used in

patients after a bilateral or left cervical vagotony.
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Di scussi on?

DR. DEVERAUX: Wat about individuals who have a
right cervical vagotony? |'magain throwing this question
out. Whuld there be issues, then, wth stinulating the one
remai ni ng, good, vagus nerve? That's a question that | have
no know edge base. |1'mjust wondering if this should be an
i ndi vidual who has either or, left or right, or bilateral.

DR. WLKINSON:. W certainly have no data to
support that prohibition, but the data is all based on the
use of a left vagus nerve.

DR. CANADY: | would think in Anerica now, the

nost conmmon cause of |loss of a right vagal nerve is anterior

cervical fusion. | nean, general surgeons don't cut
cervical vagi. They don't get a chance to do much cutting
of the vagi at all now So, |I'mnot sure we even know.

Most patients who have vagotony for ulcer disease have
i ntact cervical vagus.

DR. WLKINSON: So, | would propose the question
then, to be voted on: cannot be used in patients after a
bilateral or left cervical vagotomy. Al who believe that
is a reasonabl e statenent--

[ Show of hands. ]

DR. WLKINSON: Any opposed to that?

[ No response. ]
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DR. WLKINSON. Al right.

Question six, individualization of treatnment is
t hat paragraph of therapy not established adequate. W have
al ready commented on two aspects of that paragraph. Do
primary reviewers or any other panel nmenbers have comments?

DR. CANADY: You know, having cone as a
neur osurgeon off the pedical screw experience, | wonder if
we may not want to, fromthe physician perspective, want to
make a statenent because of the category of disease with
which we are dealing, in which we have nedically refractory
di sease, because the absence of it in the contraindications
may not be sufficient protection.

DR. WLKINSON. What woul d you specifically add?

DR. CANADY: Say that in viewof--in this
popul ation of nedically refractory epileptic patients,
i ndi vidualization of treatnment may, outside the specific
i ndi cations, could have a role. In other words, anybody who
puts it inin a child less than 12 is going to be at sone
tort risk unless we--

DR. WLKINSON: That, perhaps, we could have sone
gui dance from sonebody fromthe FDA. Putting sonme sort of
| anguage |i ke that, is that customary? |Is that helpful? |Is
t hat useful ?

DR. CALLAHAN: | think only when it is put in as a
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contraindication do you get into the torts and the
legalities of it. This is just saying, instead of saying
has not been system cally established, it really hasn't been
studi ed, and there are other ways of saying it.

DR. CANADY: M understandi ng of the pedical screw
was that it was not contraindicated in the uses for which
the people received it.

DR. CALLAHAN: The problemw th the pedical screw
is that that was not even approved for any indication.

[ Laught er. ]

DR. CANADY: I'mwlling to defer.

DR. WLKINSON:. Al right; so, any other
di scussion of this iten? Basically, the panel is in
agreenent with the list as stated on page 2-12.

Al who are wlling to accept that |ist, raise
your hand.

[ Show of hands. ]

DR. WLKINSON:. Any who feel there should be
nodi fications or would not accept the |ist.

[ No response. ]

DR. WLKINSON. Al right.

Question nunber seven is an open invitation for
comments fromthe floor, for questions fromthe fl oor.

Dr. Snead, did you have a suggestion?
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DR. SNEAD: Yes; one of the things that | didn't
see in the potential |abelling was the issue of the body
scan. We were told that the body scan in a patient with
this device is dangerous. And does that nean that if you
have one of these devices inplanted, whether it is on or
off, a body scan is precluded in you? Because if that is
so, that should be spelled out in the | abelling.

DR. WLKINSON: | think it is in the l[abelling.

DR. KU As aradiologist, it would be a
contraindication to scanning, period, due to the heating
pr obl em

DR. SNEAD: But the patient needs to know that.

DR SPYKER | will be willing to commt that that

will occur in the patient |abelling.
DR KU. Ckay.
DR. WLKINSON:. And that, | believe, is in the

| abel | i ng.

DR. SPYKER It's in the physician |abelling, yes.

DR W LKI NSON:  Yes.

Dr. Piantadosi, any other suggestions for
| abel i ng?

DR. PI ANTADOSI: | have two residual concerns.
One is on page 2-9, dealing with potential adverse events,
couple of which are the sane as those in table one, which
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are not potential but are real, and I just wonder if those
lists couldn't be reconciled with one another, and it m ght
al so be helpful to try to give sone quantitative assessnent
of the Iist under 6-2 to the extent that it is different
fromtabl e one, sonme sense of the frequency with which those
occur, even if it is just a crude up or down.

My second concern is on the next page, 2-10, and
deals with table two in the description or the types of
studies. As | said in ny coomments, | ama little concerned
t hat sonebody reading across the first line there will see
random zed parallel double-blind and will conpletely
m sinterpret the nature of those studies. | think I could
probably argue that table two doesn't even need to be in the
| abelling, but if it is, | would Iike to see nore careful
description of what EO3 and EO5, the nature of those studies
rather than just sinply tossing off the termrandom zed,
doubl e-blind trial

DR. WLKINSON. So, do you have a wordi ng
suggesti on?

DR. PI ANTADOSI: No, | actually didn't think of
specific wording, but I think as Iong as the agency is aware
of the issue, if they wanted to offer something a little
nore specific about how the studies are described, | would

be satisfied with whatever you cone up with
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DR. SPYKER  This woul d be a wonderful opportunity
for us to work together on this. W would be glad to nake a
proposal, and you can take a look at it.

DR. PI ANTADOSI: 1'd be happy to do that.

DR. SPYKER  That would be great. W'IlIl do that.

DR. DEVERAUX: Wuld this be the appropriate
pl ace--and again, | don't want to put |anguage into
| abel l'ing that just confounds everything--but several of us
have been concerned about who is going to use this device,
and would it be appropriate to put sonething to the effect
inthat it is reconmended that neurol ogi sts and
neur osurgeons with special expertise in epileptol ogy be
involved in the utilization of this device or sonething to
that effect?

DR. WLKINSON. Fromthe FDA perspective, is that
precedent-setting or customary?

DR. SPYKER Well, we have been, traditionally and
nore recently, early in the precautions section of who
shoul d be using this. As you see, you put a little separate
section. This is the second section, on who the prescribing
physician. There is also a paragraph there on inplanting
physician. Again, if somebody--this is our first cut on
this, and if sonebody wants to work with us and beef this up

sone, we would be glad to do so. W wanted to draw the
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distinction, and we wanted to get a little bit of guidance
and a rem nder to themto |look to the individualization of
treatment section, which, right now, | admt, is alittle
anem ¢, but we hope to punch that individualization of
treatnment section up a little bit nore.

DR. WLKINSON:. So, you're willing to strengthen
that a bit and include sone nore general experience in the

treatnent of epilepsy.

DR. SPYKER | guess our thinking was the nost
inportant--1 don't know who did this word processing, but
yes, | think this ought to be strengthened sone. Perhaps

you can offer some suggestions, too. W thought training
was the nost inportant thing. W didn't want to say it
needs to be a pediatrician or it needs to be an

epi | ept ol ogi st.

DR. EDMONSON: Except the training in the
initiation of the device seens relatively trivial in a
sense, and the question is in whomto inplant it rather than
how it functions once it's inplanted.

DR. WLKINSON: W' ve already heard that they have
been i npl anted by vascul ar surgeons and others who don't
even know the brain exists.

[ Laught er. ]

DR. CANADY: And associated with a proper
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epi | eptol ogi st, probably, honest-to-gosh, good general
surgeon could inplant it as well as anybody else. | nean,
the territory falls well within a nunber of surgica
territories. So, | amnot so nmuch concerned about the
process of inplantation either; it's really the process of
deci si on maki ng.

DR. WLKINSON: But the prescribing is really the
key.

DR. CANADY: Yes, the prescribing of the device,
not the settings.

DR. WLKINSON: Right, not the nechanics of
putting it in.

DR CANADY: Right.

DR. SPYKER  For the inplanting physicians, we
have put sonme bullets and said they really need to do these
few things, not because this is sinply a wonderful package
but to remnd fol ks that there are a nunber of things.

DR. WLKINSON:. And | don't think anyone has
problems with that. It's who nmakes the decision to
recoomend it to a given patient, and that's what Dr. Canady
i s saying and what we have heard Dr. Deveraux say, that that
deci sion should be nade by a person who is famliar with the
broad range of treatnents avail abl e and experience in

epi | epsy.
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DR. SPYKER One thing we easily can do is put
prescribing physician first, because they are the ones
maki ng t he deci si ons.

DR WLKINSON: Right.

DR. SPYKER So, that's a sinple thing to do.

DR. KU. | have a suggestion: since it |ooks |ike
we're going to approve this device, is it possible to
consult one of the epilepsy societies to provide sone
gui delines as to, you know, when this device would be
properly utilized?

DR. SPYKER Well, let nme suggest two things: one
is that one or nore of the panel help us craft this wording
and that we do that post-approval that that be the decision
| don't want to hold up approval to get a society involved
in doing this, but I would Iike very nuch to have sone help
with crafting the wording. So, I'd like to do both of those
t hi ngs.

DR. WLKINSON. W certainly have a paragraph
about indications and so forth.

Now, the next five questions really relate nore to
questions of future study, and | don't think we need to | ook
at those specifically--the next four, 8 through 11, about
future studies, | think, are the principal questions raised

here: should further studi es be done?
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Does the panel have recommendati ons regardi ng
further studies other than what we've already di scussed?

Dr. Ku?

DR KU | think--would it be possible to do
post - mar ket surveillance on the efficacy to get additional
data? That may help the conpany, also, with their
eval uation of the under-12 population if the conpany is
interested in pursuing that end. But | think overall, there
is data on 400-sone patients. They may have nore powerfu
statistics if that nunmber were increased.

DR. WLKINSON:. And | believe that is a
requirenent now, is it not, the post-nmarketing surveillance?

DR. DUFFELL: | couldn't hear all of that. Could
you repeat it?

DR. KU | guess, well if it is a requirenment for
post - marketing surveillance, then, that is already built in.
" mthinking that with the post-marketing surveillance, that
woul d provide additional data to either buttress or defeat
the efficacy of this particular product. It would also,
probably, help address the issue of the under-12 popul ati on,
especially if your conpany is interested in pursuing that
particul ar end.

DR. WLKINSON: Then, | think the final question

that we need to decide is the bottomline question.
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Yes, Dr. Pi antadosi ?

DR. PI ANTADOSI: I'msorry to interrupt. | just
wanted to be sure about those four questions. W' re not
tal ki ng about conditional approval, are we?

DR W LKI NSON:  No.

DR. PI ANTADOSI :  Okay.

DR. WLKINSON:. And that's not ny inpression, no,
and that's where this |ast question cones in.

| would like to offer for a vote the question
shoul d the panel approve this device as having adequately
denonstrated its safety and effectiveness? And should this
panel recomend its approval to the FDA?

Any di scussion fromthe panel ?

May we have a show of panel recommendi ng approval
of the device?

[ Show of hands. ]

DR. WLKINSON:. And with that, | think we have
| ast statenments from M. Keely.

MR. KEELY: No, | just have a question about the
vote. | think I amunclear about the vote again. | seemto
be kind of thick at the vote tine. It sounds |ike you
approved it with no conditions and as it is, and | don't
think that's what you neant to do.

DR. W LKINSON: Wel |l --
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MR. KEELY: Because it sounds |ike you had a | ot
of labelling recomendati ons and post-marketing surveill ance
and a few other things which really are conditions of
approval, | believe.

DR. WLKINSON:. Wll, we are assunmi ng that those
conditions are going to be net, | think, because--

DR. CANADY: Well, why don't we just do it again?

[ Laught er. ]

MR. KEELY: First of all, to follow the routine of
the way we should be voting, we should have a notion
presented, and | believe that that was di scussed that it
shoul d be presented or could be presented by one of the
primary reviewers and then have it seconded and di scussion
and anendnents nmade or changes nade to that notion and a
vote taken at that point.

DR. WLKINSON: Dr. Snead has risen to the
occasi on.

DR. SNEAD: Yes; | would like to nove that we
approve this device with all of the labelling caveats that
we' ve been tal king about for the |ast hour.

DR. WLKINSON. Any second to that?

DR. EDMONSON: | second that.

DR KU | would Iike to make an anmendnent to
t hat .
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W LKI NSON:  Anmendnent ?
KU: To include post-nmarket surveill ance.
W LKINSON: |Is the anmendnent acceptabl e?

SNEAD: Yes.

T %3 3 3 3

W LKI NSON:  Any di scussion fromthe panel ?

MR, KEELY: Can we have a listing, so we are
clear, of what the conditions are, please?

DR. WLKINSON: They're the first seven questions.

DR. SPYKER | feel like we've captured the
spirit. | amconfortable that we could carry out the
panel's recomendations with regard to the |abelling, which
is typical at that point. You know, that's our job. W can
handl e this.

DR. W LKINSON: Good man

Hearing no further discussion and overriding our
fearl ess | eader, perhaps--

[ Laught er. ]

DR. WLKINSON: --can we have a show of hands,
then, on the notion as proposed, second, nodified and
ot herwi se nassaged?

[ Laught er. ]

DR. WLKINSON: Al in favor, please raise your
hands.

[ Show of hands. ]
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DR. WLKINSON:. Has the vote been recorded?

And then, all opposed, please raise your hand very
hi gh.

[ No response. ]

DR. WLKINSON:. Al in favor of adjournnent--or do
you have | ast coments?

DR. DUFFELL: And we'd like to nmake a | ast,
cl osing comment as wel | .

DR WLKINSON:. If it's 30 seconds or |ess.

DR. DUFFELL: It's real quick. W just want to
thank you all for your time and consideration. | happen to
sit on an advisory panel nyself, so | know the tinme and
commtnment that is involved in getting prepared for it.

Cbvi ously, you were prepared, and we appreciate your
gquesti ons.

Thank you very nuch.

DR. SPYKER  And the agency would certainly |ike
to thank the panel nenbers for this outstandi ng job.

MR KEELY: Yes.

Pl ease | eave the materials at your desk if you
don't want to take themwth you. And if you take themwth
you, they need to be otherw se taken care of, burned or
shredded. So, it is probably best to |eave it here.

Thank you for your participation. W wll see you
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the next tine.

[ Wher eupon, at 3:58 p.m, the neeting was

adj our ned. ]
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